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CHAPTER I 
THE PROBLEM DEFINED 
Statement of the problem.-- The primary function of this disserta-
tion is to attempt to evaluate the emotional status of high school foot-
ball players in relation to their reactions on the playing field. The 
study explores the continuing emotional status of high school football 
players individually and by teams with the aim of better understanding 
the tremendous response stemming from the competitive situation. Further, 
the study attempts to evaluate or lend enlightenment to the level of 
activation through the media of varying emotional situations. The ob-
jective measurements of emotional status indicated by readings of the 
galvanic skin resistor are correlated with the subjective measurement by 
coaches of player performance and with game results as a feature of team 
response. 
Scope of the study.-- The galvanic skin resistance of the players 
of two high school football squads in Dayton, Ohio was systematically 
recorded during the football season of 1956. The two squads had a total 
of six ty-six players who were included in this study. 
1. The study includes the players of two high school squads with 38 
players on the Fairview squad and 28 players on the Dunbar squad, 
a total of 66. 
2. There were six coaches, three from each school, who cooperated 
in this study. 
-1-
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3. Case studies were made of 20 of the players through weekly 
organized interviews of players by the writer, coaches• ratings 
on individual game performance, and organized interviews with 
the parents. 
4·. The galvanic skin resistance of each player was taken just pre-
vious to each practice session during the entire season . 
5. Galvanic skin resistance was recorded for each player in the 
locker room situation just previous to each game. 
6. Postgame galvanic skin resistance of each boy was read just after 
the boys showered and dried off . 
7. A normal galvanic skin resistance norm was established for each 
boy, determined by a series of readings two weeks after the 
playing season was completed. 
Justification of the problem.-- It has been generally accepted that 
interscholastic athletics have contributed to the emotional development 
of the boys participating in the various sports. That such is desirable 
is well put by the report from the President's Commission of Higher Edu-
cation, 11For a satisfying and successful life a person must be emotion-
ally stable and mature, able to endure the conflicts and tensions, the 
compromises and defects, that life is almost certain to bring. 11 Though 
the significance of emotional tone in athletics is accepted, little has 
been done to measure scientifically this phenomenon. This study will 
attempt to gain insight by true measurement of emotional status and the 
r esulting physiological response in high school athletic contests. By 
using the galvanic skin resistor the writer is following the trend in the 
whole field of education in using objective measurement when possible 
2 
in an attempt to solve many of its problems. 
In the past many studies of emotions as a factor in motivation have 
been done largely with animals. This fact has meant that many of the 
mental processes, especially those of attitudes and physical adeptness, 
have remained relatively unexplored, misunderstood, or neglected in the 
psychological formulations presented to explain human behavior. This 
study in relating emotional status to actual physical reactions may lend 
enlightenment to some of the educational blindness in coaching football. 
The mood or emotional status of the individual prior to entering a learn-
ing situation may play an important role in the learning which is sup-
plemental to the influence of direct motivation. It has become obvious 
that educators must have much more detailed and valid information about 
the physiology and the psychology of motivation in order to plan ade-
quately their treatment of individual differences. 
Many mistaken conceptions about the results of emotional experiences 
in education seem to be based upon a misunderstanding of the details of 
physiological reactions which are part of emotions of different intensi-
ties. The studies reported in the literature pay little attention to 
this question of intensity of feeling or the scope of the physiological 
involvements occurring in their subjects. Enough evidence exists for one 
to suspect that past research has in general failed to interpret the im-
portant role of an individual's emotions, and has taken for granted cer-
tain patterns of physiological reaction that actually may have or may 
not have occurred. Objective research is needed that will differentiate 
the patterns of the physiological behavior which accompany emotions of 
3 
different depths of significance to the individual. Very little can now 
be stated with assurance regarding the influence of different intensities 
of emotional involvement upon such processes as reasoning and physical 
responses. To arrange situations in which the depth of emotional be-
havior can be controlled and in which the high mental processes can be 
measured accurately at the same time is a task calling for carefully pre-
pared research. The need for more information on the subject seems 
obvious. Education, sadly, has particularly neglected research towards 
the psychological conditions which may spur individuals to better per-
formance in expressing themselves both mentally and physically. 
Delimitation 
The teams studied.--
1. In order to make this research less unwieldy, this study was 
limited to the football players of two high school squads of the 
Dayton, Ohio school system. The research covered a period of a 
full football season using two complete squads and the coaching 
staffs of both of the schools. In addition, 20 boys of one of 
the squads were specially selected to be more closely studied 
with the aid of checking several possible variables that may have 
had a bearing on the study. These boys were picked by the 
coaches as the players who were in their opinions expected to 
play more than the other members of the squad. 
2. The galvanic skin responses of the coaches were included in the 
research to determine relationships between deviations in the 
emotional status of the squad and that of the coaches. This 
4 
factor may lend itself to the f i eld of educational psychology 
by giving insight into the value of teacher activation in the 
learning process. 
ll 
The research instrument.-- Johnson's research indicated that the 
galvanic skin response is an objective measure of emotional status. For 
this reason, this instrument of objective measurement is used exclusively 
in this study. 
1/Warren R. Johnson, "The Emotional Reactions of College Athletes," 
The Research Quarterly (December, 1952), 23:4:391-397. 
- ---------=--
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CHAPTER II 
REVIEW OF LITERATURE 
A review of the psychological literature pertaining to emotions 
reveals a tremendous amount of writing in this phase of psychology. 
The human individual has been aware of varying states of his bodily and 
mental functions which have made him feel and often overtly act in a 
quite different manner from his routine, balanced, or mind-dominated 
existence. Such stirred-up states are called emotions. Frequently with 
organic disturbance there is overt bodily activity which is looked upon 
as an expression of emotion. Actually the topic of emotion and what 
emotions are has perhaps generated more controversy among psychologists 
than any other topic with which they have concerned themselves. It is 
noteworthy that in the last two decades that emphasis in the psycho-
logical study of emotions has shifted from the traditional categories of 
fear, anger, and love to emphasis in terms of frustration, aggression, 
attachments and detachments, and adjustments and maladjustments. Emo-
tional processes are being related to the processes of learning and to 
problem solving. The majority of psycholog i sts no longer regard response 
as a result of an isolated stimulus but as an indication that adjustment 
is taking place, and the response as a part or an indication of that ad-
justment. A response is now considered a basic process that is present 
in some degree in every reaction of the human being to his environment. 
To draw these conclusions a survey o f definitions of emotion by a number 
-6-
of eminent psychologists was made by this writer. This review of liter-
ature is limited to the more recent writers, for the multiplicity of 
thinking upon emotions goes back to ancient times. One may find some of 
the more historical treatment in H. N. Gardiner's "Affective Psychology 
ll 
in Ancient Writers After Aristotle." 
Historically, nearly all writers on the subject in some way con-
nected emotions with the viscera--the heart, stomach, lungs, and other 
internal organs. The ancient Greek philosophers located the "seat" of 
the emotions in the heart or the abdomen. Such expressions as "hard-
hearted," "spleeny," "to eat one's heart out," "bowels of mercy," show 
the influence of venerable notions which have survived in the common 
11 
speech of our times. 
As the various theories are elaborated upon, it will be obvious that 
some of the ancient thinking had value and makes sense even in the modern 
concept of the background of emotion. 
ll 
A brief review of Cannon gives us his thalamic theory of emotion. 
An external situation stimulates receptors and consequent excitation 
starts impulses towards the cortex. Arrival of the impulses in the cor-
tex is associated with conditioned processes which determine the direc-
1 tion of the response. Either because t he response is initiated in a 
j)H. N. Gardiner, "Affective Psychology in Ancient Writers After 
Aristotle," Psychological Review (1919), 26:205-230. 
1/Henry E. Garrett, Great Experiments in Psychology, Appleton-Century-
Crofts, Inc., New York, 1951, p. 148. 
:J_/Walter B. Cannon, Bodily Changes in Pain, Hunger, Fear and Rage, 
D. Appleton-Century Company, New York, 1934. 
7 
certain mode or figure and the cortical neurons therefore stimulate the 
thalamatic processes, or because in the i r centripetal course the impulses 
from the receptors incite the thalamic processes, they are roused and 
ready for discharge. That the thalamic neurons act in a special combina-
tion in a given emotional expression is proved by the reaction patterns 
typical of the several affective states. These neurons do not require 
detailed innervation from above in order to be driven into action. Being 
released for action is a primary condition for their service to the body 
--they then discharge precipitately and intensely. When these neurons 
discharge in a particular combination, they not only innervate muscles 
and viscera but also incite afferent paths to the cortex. The particular 
quality of the emotion is added to simple sensation when the thalamic 
ll 
processes are roused. 
2:.1 
John B. Watson gives us "An emotion is a hereditary 'pat t ern re-
action' involving profound changes of the body mechanism as a whole, but 
particularly of the visceral and the glandular systems." Watson's theory 
holds that there are three innate emotions, rage, fear, and love: rage 
roused by a restriction of physical movement; fear by a loud noise or 
sudden loss of support (and presumably, pain); love by a stimulation of 
the genitalia. These stimuli may then s erve to condition others; if a 
child fears animals, it is because he has been scratched by a cat or 
ll 
knocked over, perhaps, by a friendly dog while learning to walk. 
1/Martin L. Reymert, Feelings and Emotions, McGraw-Hill Book Company, 
New York, 1950, pp. 12-13. 
2:./John B. Watson, Psychology from the Standpoint of a Behaviorist, J. B. 
Lippincott Company, Philadelphia, 1919, p. 223. 
l/D. 0. Hebb, The Organization of Behavior, John Wiley and Sons, Inc., 
New York, 1949, p. 241. 
8 
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Troland defines emotion in terms of conductance due to beniception 
and nociception. These changes in conductance which may be either pri-
mary or conditioned are termed retroflexes. "An emotion is constituted 
by a series of paychical wants which ensue upon the excitation of a 
retroflex, under the condition that successful responses to such excita-
tion are not fully prepared in advance." 
Jj 
Allport 1 s theory is that emotion is a complex of feeling and of a 
specific quality peculiar to each emotion. This specific quality, like 
feeling, is an awareness of body changes but of changes of different 
types: the differentiating arises from the stimulation of the propio-
ceptions in the muscles, tendons, and joints of the somatic part of the 
organism. Afferent impulses from these somatic patterns of response add 
to the automatic care of sensitivity with characteristic sensory com-
plexes by which one emotion is distinguished from another of the same 
affective class. Allport's specification is the mode of arousal of 
sensory processes which enables him to connect his theory with the prob-
lems of motivation instead of leaving it hanging in the air like the 
' theories of his predecessors. On the one hand, he is able to outline the 
1 
arrival of emotions on terms of innate and conditioned response; on the 
other, to describe the consequences of emotion in terms of energizing 
effects of visceral responses. The result is that in spite of his def-
inition of emotion in purely conscious terms Allport provides a picture 
1/Leonard T. Troland, Human Motivation, D. Van Nostrand Company, Inc., 
New York, 1928. 
£/Floyd H. Allport, Social Psychology, Houghton Mifflin Company, 
Cambridge, 1924, pp. 86-94. 
9 
of organic functions entirely comparable to those under the name of 
organic theories. 
1.1 
George Dumas distinguishes three levels of emotional behavior in 
terms of level and shock. He calls these levels in French terms which 
are translated into mild emotion, strong emotion, and disintegrative 
emotion. Dumas states that emotion is not an isolated response but an 
indication that adjustment is going forward and that the emotion is part 
of that adjustment. While Dumas deals with emotional shocks separately 
from such categories as fear, anger, and joy, the experimental data 
everywhere in his books support the view that all emotional phenomena 
are adjustive reactions of the body, attempting to adapt the body economy 
as a whole to the demands of the situation. These adjustive reactions 
vary with the intensity of the shock or emotion. The phenomena which 
characterize all alike are alteration of the body economy, changes in 
visceral function, and intense feelings which are associated both with 
the interpretation of the situation and with the awareness of systematic 
2:.1 
sensations. 
ll 
Maude B. Muse defines emotions as "cortical responses to a com-
posite of stimuli aroused by widespread functional changes, especially 
in the glands and smooth muscles. Emotions are the 'stirred up mental 
processes' which follow 'stirred up' organic response presided over by 
1./George Dumas, Nouveau Trait of Psychology, Paris, 1932. 
1/D. A. Prescott, Emotion and the Educative Process, American Council on 
Education, Washington, D. C., 1938, p. 18. 
]_/Maude B. Muse, Textbook of Psychology, W. B. Saunders Company, 
Philadelphia, 1934, p. 186. 
10 
the thoracicolumbar autonomic." She feels that emo t ions once aroused 
should be expressed in action of some kind, however t rivial, Emotional 
stab i lity then is close l y tied up with the autonomic nervous system and 
shows marked indivi dual differences. 
James and Lange preferred a theory tha t t he bodily changes are 
direct responses, and that the emotion is the way these changes make one 
feel. James' own statement of the theory is: 
" ••.. that the bodily changes follow directly the per-
ception of the exciting fact, and that our own feeling of the 
same changes as they occur i s the emotion .... Objects DO ex -
cite bodily changes by a preorganized mechanism .... the changes 
are so definitely numerous and subtle that the entire organism 
may be called a sounding board ..•• and every one of the bodily 
changes, whatsoever it be is felt acutely or obscurely, t he 
moment it occurs."l/ 
2:.1 
Darwin's well-known inquisitiveness as a naturalist led him t o in-
vestigate the emotive behavior of both animal and human, kind. His ob-
servations, keen as they could be, were not particularly of an experi-
mental character, at least in the laboratory sense, but represented 
rather the sortof inductions obtainable by inspection of the gross be-
havior of animals and men under emotional excitement. He formulated 
three principles of explanation: 
"(a) emotions are the nature of serviceable habits, as for 
attack and defense--clenching the fist in anger, baring t he 
teeth in rage; (b) emotions represent antithetical action, as 
illustrated in the 'spitting' and 'purring' of a cat; (c) emo-
tions express an 'overflow' of nervous energy, as exemplified 
in trembling, profuse sweating, involuntary micturition, and 
so forth. "11 
.!/William James, The Principles of Psychology, Henry Holt and Company, 
New York, 1890, pp. 443-446. 
1/Charles Darwin, The Expression of Emotion in Man and Animals, D. Apple-
ton and Company, New York, 1896. 
1/J. H. Griffiths, The Psychology of Human Behavior, Farrar and Rinehart, 
Inc., New York, 1936. 
11 
]) 
Cariington summarizes emotion as follows: 
11Emotion is the effect produced in consciousness by the 
endocrine adjustments elicited in the organism by the stimulus 
applied to it, or, more generally, by the situation which it 
encounters. It is thus associated in the most intimate manner 
with reaction corresponding to that situation or stimulus, and 
may thus be correctly described as the 'effective aspect of the 
operation of that instinct. 111 
Arnold Gesell looks upon emotions as realities, but not self-
sufficient entities which move and motivate the individual. He feels 
that the individual is a complex action system which assumes constantly 
changing patterns of tension and equilibrium. These changes are deter-
mined by three major factors: maturity, life experiences, and the con-
'1:./ 
stitutional make up of the individual. 
To study emotions systematically, one must take into account the 
patterning of the action system. Emotions are patterned phenomena in-
separably bound up with patterns of tension, action, and organic atti-
tude. Accordingly, we come back to a fundamental riddle of all science, 
namely: (1) What are the forms of emotion? (2) What are the formative 
factors? 
Although we cannot answer these questions, a strictly monistic out-
look permits us to approach the problem from the standpoint of morphology 
ll 
--a developmental morphology. Gesell feels that from a monistic view-
point it is impossible to separate emotion f rom neuromotor and humoral 
1/Whately Carrington, The Measurement of Emotion, Harcourt, Brace and 
Company, New York, 1922. 
'1:./Reymert, op. cit., p. 393. 
12 
13 
mechanism5; emotion then is essentially the feeling of a motor attitude 
and its sytematic and biochemical corre l ates. 
ll 
Nina Bull in a clarifying analysis identifies this feeling with 
the intermediate stage of response arising out of a delay which occurs ) 
during the assumption of a preliminary motor attitude. A ''mental" atti-
tude may or may not be associated with a motor attitude. A mental atti-
tude is "that part of the feeling of motor attitude which gives us the 
sense of orientation and intention." 
In these concise definitions, one finds considerable agreement in 
thought by some, as well as much disagreement in the thinking of others. 
It is well at this point if we consider more thoroughly the writings of 
the psychologists whose work seems to be most pertinent to this study. 
Cannon first advanced his theory of the ''emergence theory of emo-
tions'' in which he concludes, "the organization of the 'sympathetic 1 or 
thoracicolumbar division of the autonomic nervous system appears to be 
2:.1 
man's heritage from primitive ancestry." Cannon's theories have been 
upheld and strengthened by much experimental research, some of which will 
be examined further. Cannon felt that under primitive conditions the 
only individuals who survived to propagate their kind were those who 
responded to the primitive danger-stimuli by a swift mobilization of all 
11 
body resources in preparation for muscular exertion. 
1/Reymert, op. cit., p. 393. 
£/Muse, op. cit., pp. 122-123. 
1/Cannon, op. cit., p. 232. 
From ancestors such as these the human race has i nherited the 
autonomic nervous system organized with what might be thought of as 
two gears, a "low gear" and an "emergency gear." 
"The craniosacral portion of the autonomic controls the 
low gear mechanism which favors the vegetative processes of 
the body. The thoracicolumbar divi sion controls the emergency 
mechanism. ·The extensive changes which result when theemer-
gency mechanism is in control arouse conscious responses which 
have come to be known as fear, terror, rage, jealousy, anger, 
etc." .. !./ 
Cannon's thinking in this respect is of utmost importance to this dis-
sertation for he has given us the reason for an "over one's head" per-
formance should this research indicate that such a performance is the 
result of a particular stimulus. 
]j 
Others following Cannon's lead have shown that the autonomic sys-
tern is an elaborate "check" and "drive" mec.hanism which has a ppofound 
effect upon human behavior. The craniosacral and thoracicolumbar divi-
sions are in the main antagonistic. The former favors the vegetative 
processes of the body and a state of mild euphoria, or sense of comfort 
and well-being. 
Pertinent to this study, we find Cannon saying that conditions pro-
1../ 
ducing strong emotions have the nature of a crisis. Situations pro-
ducing strong anger, fear, joy, or the sexual orgasm demand vigorous 
action and are accompanied by the most v i vid feelings. To meet them the 
body economy must be recognized, the physiological resources of the 
1l/Cannon, op. cit., pp. 233-234. 
1/Carnick Company, Organotherapy, p. 97. 
]_/Prescott, op. cit., p. 21. 
II 
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organism must be mobilized and integrated for this immediate action. 
1.1 
Cannon in his monumental experiments with animals has shown how 
t beautifully the body resources are mobilized for effective act i on in the 
2:.1 
case of anger and fear. Bard has expressed his version of the release 
of energy by saying a heavy dosage of adrenalin goes into the blood 
stream followed by the release of glycogen from the liver, an increase 
in the clotting power of the blood, and the release of large numbers of 
red corpuscles from the spleen. Along with this goes a redistribution 
• of the blood pressure and the rates of heart beat and respirat i on. The 
1heart-regulating mechanisms are also activated and spasmic contractions 
of the intestines may occur. These changes appear to be produced by in-
creased innervation of vital organs from the sympathetic system of the 
autonomic nervous system. In such emotions, the sympathetic segment 
overrides or dominates the cranial and sacral segments in the control of 
visceral functions. This dominance is secured as a result of release of 
neural currents from the thalamic area of the brain. 
Dumas states that in the case of active joy we have evidence of 
1 heightened physiological activity some of which, at any rate, must be the 
result of increased innervation from the sympathetic nerves. There is 
increased rate and strength of heartbeat, increased rate of respiration, 
I 
1 
and average co2 production of 350 cc. per hour per kilogram against a 
.1 normal average production of 250 cc. per hour per k ilogram, and a greater 
I 
1--:------l/Cannon, op. cit., Chapters I-XIV. 
2:_/P. Bard, "The Neuro-humoral Basis of Emotional Reactions," in Handbook 
1, of General Experimental Psychology, Clark University Press, Worcester, 
1 1934, pp. 264-311. 
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potential strength available for use than in any other emotion, as shown 
ll 
by dynamometer experiments. 
2:.1 
It may well be noted that Bard supports Cannon's theory and gives 
the clearest exposition of the probable neutral mechanism controlling 
emotional behavior. Cannon and Bard both have noted that nearly all 
incoming sensory stimuli are relayed to the cerebral cortex from certain 
neural centers in the thalamus. They infer that in the case of intense 
stimuli, an irradiation occurs throughout the thalamus of sufficient in-
tensity to overcome the "cortical check" and "release" the appropriate 
stimuli over the .autonomic nervous system. Simultaneously, they believe, 
there is a release upward in the cortex of the innervations from the 
thalamus which give to emotions their peculiar and characteristic feel-
ing quality. Also, the incoming stimuli may proceed to the cortex with-
out releasing the emotional reactions from the thalamus, only to be 
shunted back to the thalamus to effect that release because of con-
ditioned factors aroused in the cortex. Concerning the adrenals, 
ll 
Arnold's criticisms of Cannon's work in particular are of interest in 
this study. The following discussion is not offered in the spirit of 
proving or disproving one point or the other; rather, it is presented in 
an effort to show that it is premature to consider even supposedly ele-
mental aspects of the emotion problem altogether solved or closed to 
1/C. Landis and W. A. Hunt, "The Conscious Correlates of the Galvanic 
Skin Response," Journal of Experimental Psychology (1935), 18:505-529. 
2:_/Bard, op. cit, pp . 266-280. 
1/Magda B. Arnold, "Physiological Differentiation of Emotional States," 
Psychological Review (1945), 52:35-48. 
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further investigation. There are far too many moot questions involved. 
In her detailed and carefully documented article, "Physiological 
]j 
Differentiation of Emotional States," Arnold denies most of Cannon's 
contentions as to the emergency functions adrenin (adrenal medulla), con-
tending that cortin (adrenal cortex) is actually the secretion which in-
creases bodily efficiency in strong emotion. In fact, she describes 
cortin and adrenin as being functionally antagonistic and states that 
"the most important component of adrenalin action is a central depressant 
effect. 11 There are grounds for maintaining that in the intact organism 
adrenalin secretion {in fear) or adrenal injection diminishes muscular 
2:.1 
activity and reduces muscular contraction. She believes that the ab-
sence of adrenin may actually be better for delaying fatigue than its 
presence; and furthermore maintains that "the fatal results of adrenal-
ectomy have been traced to the loss of the cortical, not the medullary, 
ll 
function.'' In regard to muscle function and fatigue, she considers 
the work of Cannon, Bulbing, Burns, Compos, et al. to be " •.. of pharma-
cological rather than of a physiological interest .... " because they did 
not, she says, use fue intact organism but nerve-muscle preparations and 
!±I 
unnaturally large drug dosages. 
In addition, Arnold argues that (1) work with the "stromuhr"--a 
device for measuring blood flow directly--demonstrates that adrenin pro-
1/Arnold, op. cit., p. 36. 
2:./Ibid. 
]./Ibid. 
!±_/Ibid. 
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duces "pronounced vasoconstriction and reduced blood flow," and (2) 
11 there seems to be no evidence that adrenalin is involved in the forma-
tion of either muscle or liver glycogen." In this connection she cites 
statements to the effect that the liver requires the presence of cortin. 
11The formation of glycogen in muscle is increased by insulin, and (4) 
adrenalin decreases the glycogen store in muscles and increases lactic 
acid formation." She concludes this argument with the remark: " .... the 
energy expenditure produced by adrenalin secretion and injection could 
be expec ted to interfere with or detract from the energy expenditure 
ll 
, during strenuous muscular effort.•• 
In connection with the effect of adrenin upon heart rate, Arnold 
agrees with Cannon that adrenin speeds up the heart rate, but insists 
that it also causes stroke volume to decrease: 11Thus the net effect of 
adrenin would be an increase in cardiac output with inactivated adrenals 
i n spite of the decreases in rate.•• To reinforce this contention, 
2:.1 
Arnold indicates the work of W. Bogard, whose research with trained 
athletes persuades him that the presence of unbridled adrenin is a dis-
tinct hindrance to performance because of its reduction of cardiac stroke 
]j 
volume. Arnold in discussing the problem of adrenin in relation to 
fear declares, "In every instance where fear symptoms are described, the 
level of somatic activity is reduced in sharp contrast to anger, where it 
is raised," and she says, furthermore, that adrenin injections decreased 
l/Arnold, op. cit., p. 36. 
2:./W. Bogard, 11Herzfrequez und Herzsteigerungeleistung, 11 Arbeitsphysio-
logic (1937), 9:50-513. 
}/Arnold, op. cit., p. 38. 
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the activity of the normal rat.- Contrary to Cannon's fight or flight 
theory, "Rather, the fact seems to be that in mild fear muscular acti-
vity is merely reduced while in extreme fear it is prevented alto-
]j 
gether." 
An entirely different concept of emotions is that set forth by the 
James-Lange group. They preferred a view that the bodily changes are 
direct responses, and the emotion is the way these changes make one feel. 
James' own statement of this theory is: 
" .... that the bodily changes follow directly the per-
ception of the exciting fact, and that our feeling of the same 
changes as they occur is the emotion.... Objects do excite 
bodily changes by a preorganized mechanism .•.. the changes are 
so definitely numerous and subtle that the entir e organism may 
be called a sounding board .... and every one of the bodily 
changes, whatsoever it be, is felt acutely or obscurely, the 
moment it occurs."l/ 
James argued that there are certain innate or refl"ex adjustments of 
the nervous system to emotional stimuli, adjustments which lead automati-
cally to bodily changes mostly in the viscera and the skeletal muscles, 
that some of these changes can be felt, and that the perception of them 
i s the emotion. His scheme is that an object in relation to a sense 
, organ gives rise to the apperception of the object by the appropriate 
cortical center, and that this apperception is the "idea of object--
simply apprehended": that this idea gives rise to reflex currents, 
which pass through preordained channels and alter the condition of muscle, 
1/E. G. Boring, A History of Experimen tal Psychology, The Century 
Company, New York, pp. 503-504. 
1/Arnold, op. cit., p. 39. 
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skin, and viscera, and that there is an apperception of these changes 
which is the "idea of object-emotionally-felt." James made the emotion 
the result, and not the cause, of the bodily changes, and it is easy to 
summarize his view in such phrases as "we feel sorry because we cry, 
afraid because we tremble"--forceful catch phrases in view of the well-
established belief in the opposite causal order. James argued that the 
stimulus to the body changes is not a simple object but a "total situa-
tion~' We may run from a bear, but we do not run if the bear is chained 
ll 
or if we hunt him with a rifle and are skilled in shooting. In the 
second place, "James distinguished emotion from the feeling-tone; in 
fact, he practically defined emotion as a kind of seizure that includes 
]) 
these bodily changes." James' theory of emotion is important for its 
own sake because of its novelty and its general acceptance. It is also 
the best example of the way a theory, given within the frame of his 
psychology, can lead to experimental research of a "functional" kind. 
ll 
In contrast to James, Watson took the stand that instincts and 
emotions are closely allied, the former being primarily a skeletal muscle 
phenomeD~and the latter being primarily a smooth muscle phenomenon. 
He says, "The main fac t about emotion seems t o be that the human organ-
ism is built to react in emotional ways .•.. t he s e ways are inherited 
modes of action." 
1/Boring, loc. cit. 
1,/Ibid., p. 504. 
]_/Watson, op. cit., p. 223. 
The Galvanic Skin Resistor 
In choosing the galvanic skin resistor as the instrument for the 
measurement of emotional status, t his writer followed precedent set by a 
number of psychologists who had previously accepted this instrument and 
.. !./ 
sustained their thinking with published research. Harold E. Jones re-
ports in a study of the patterns of emotional expression that one of the 
major problems in the dynamics of emotions concerns the nature of the 
relationship between internalized processes. His attention was first 
called to the genetic aspects of the relationship in a study of physio-
logical reac t ion among infants, a study using the GSR technique. Jones 
was able to show in his study that the characteristic GSRs can be ob-
tained even in infancy in emotionally provocative situations. Jones' 
results showed an emotional response was more easily aroused in the 
adolescent than in young children: this fact was tentatively explained 
in terms of the relation between overt and visceral reaction. 
Further, Jones says: 
"It is sometimes assumed that to be a valid index of 
emotional response, a proposed measure must show a positive 
relation with commonly recognized external signs of emotions. 
In terms of this assumption we would expect our instrument 
records to show an increase in the autonomic activity ac-
companying any increase in the external signs of disturbance. 
For many individual cases, however, galvanometric data point 
in another direction. Children who are the most overtly ex-
citable are frequently the least reactive of the galvanometer; 
in such subjects, high GSRs may occur when the child is out-
wardly calm, but they tend to disappear if the child becomes 
overtly agitated or begins to cry. The quick transitional 
..!./Harold E. Jones, "The Study of Patterns of Emotional Expression," in 
Feelings and Emotions, op. cit., p. 161. 
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tone, so often exhibited in children, is perhaps an indication 
of the 1 surface 1 character of their emotions and a lack of per-
sisting visceral as well as of verbal reinforcement. n]j 
2) 
Lund describes the basis of the galvanic skin response as 
follows: 
11 lt is now generally agreed that the resistance offered by 
the body to the galvanic current is localized almost entirely 
in the skin, since a puncture through the skin with a hypodermic 
needle reduces the level of the resistance from any level, how-
ever high, to zero. It is also agreed that the changes affected 
by emotional and other stimuli are due to changes in the sweat 
secretion, induced by the outflow over sympathetic fiber ...... 
ll 
Richter concluded: 
11The resistance is subject to nervous control from the 
sympathetic nervous system, and possibly from the parasympa-
thetic nervous system as well. Impulses from the sympathetic 
component are known definitely to decrease the resistance, 
impulses from the parasympathetic may increase it. In explana-
tion of the electrical effects of increased moisture, it is 
usually assumed that the moisture-secreting structures respond 
to stimulation which increases permeability, and that this 
change not only permits the secretion of sweat, but also per-
mits the passage of ions carrying the electrical current .... 
As may be expected, the conductivity of the skin is greatest 
in the areas where the sweat glands are most numerous (i.e., 
the palmar and plantar surfaces). 11 
!±I 
Although, as Dunbar has pointed out and illustrated, the phenomena 
of the galvanic skin response are not thoroughly unders t ood, there is 
ample justification for employing the procedure as an index of emotion. 
1/Jones, op. cit., pp. 162-164. 
1/0. Lund, Emotions, The Ronald Press, New York, 1942. 
}/Curt P. Richter, B. Woodruff, and B. C. Eaton, 11Hand and Foot Patterns 
of Low Electrical Skin Resistance: Their Anatomical and Neurological 
Significance, 11 The Journal of Neurophysiology (1943), 6:417-424. 
!±/Flanders Dunbar, Emotions and Bodily Changes, Columbia University 
Press, New York, 1947. 
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The following help to make the problem perspective. Wh . 1/ f . ~te,- re err~ng 
to the GSR, says, 11 lt is known to accompany pain as well as other stim-
ulations, and to be controlled by the autonomic nervous system. While 
the mechanism is not fully understood, there is a hypothesis that the 
changed resistance is caused by the secretion of sweat. 11 Dunbar further 
states, 11Palmar skin resistance depends on the activity of the sweat 
11 
glands, not on the amount of sweat present. 11 
In referring to the significance of the GSR for psychology, Wood-
]_/ 
worth has the following to say: 
11 ln 1930 a symposium on GSR was held at a meeting of 
psychologists. After a half dozen peop l e had argued that the 
GSR was not a good measure of emotion, Wechsler pointed out 
that the trouble was with the concept of emotion, rather than 
with the GSR. We should stop thinking of Emotion with a cap-
ital E, as a special mental or behavioral state; this type of 
thinking is a heritage from the proscientific triology of 
Cognition, Volition, and Affection. Instead, we should use 
emotion to describe the individual who is highly energized, 
active, tense, or activated. For emotion in this sense, both 
basic level of conductance and the GSR become good measures, 
since they reflect various degrees of activation, of readi-
ness for action, ranging from sleep to rage. Of course, the 
skin conductance will show changes to sudden stimuli, or with 
the shift from relaxation to a challenging task. The indi-
vidual is simply showing general activation as preparation for 
potential increase in gross activity. The GSR may not be 
measuring traditional emotion in these cases, but it is meas-
uring a much more fundamental dimension of behavior. 11 
1/R. N. White, The Abnormal Personality, The Ronald Press, New York, 
1948, p. 196. 
1/Dunbar, op. cit. , p. 88. 
]_/R. S. Woodworth and H. Schlosberg, Experimental Psychology, Henry Holt 
and Company, New York , 1938, pp. 158-159. 
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ll 
Dr. Whately Carrington, following research at the Psychological 
laboratory, Cambridge, England, was emphatic in his belief in the value 
of the galvanic technique in the study of emotions. He states that in 
regard to the psychogalvanic reflex, without doubt this phenomenon is by 
far the most delicate, reliable, and quantitatively accurate method 
known for detecting and measuring emotional changes. His contention is 
that although the precise nature of the phenomenon is not altogether 
clear, it seems certainly to include a polarization effect on the skin. 
11 
In this respect, Carrington refers to Prideaux, whose thinking is that 
any doubt as to the origin of the galvanic reflex does not in any way 
affect its practical value. Prideaux attests to its value in that it is 
not in the least under direct conscious control and cannot, therefore, 
be inhibited, and can be measured to almost any required degree of ac ~ 
curacy. He concludes that the fact that the reflex accompanies every 
kind of emotional excitement is of utmost practical value in elucidating 
11 
certain problems. To continue, Carrington points out: 
11The galvanic skin resistance may be surprising at first 
sight for the skin seems a rather unlikely part of the body to 
be stirred to activity by every situation. On the other hand, 
it may be pointed out first that experiment has shown that cer-
tain reactions, such as the secretion of adrenalin, are almost 
invariable factors of any stimulating situation, and, second, 
that the free action of the skin is known to be of first-rate 
importance to the successful functioning of the body 1s auto-
matic preparation for the increased activity, and in view of 
the important part played by the skin in such circumstances, . 
!/Carrington, op. cit., pp. 25-26. 
1/Prideaux, British Journal of Psychology (October, 1921). 
}/Carrington, op. cit., p. 26. 
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we need not be really surprised that some innervation of its 
mechanisms should be a general par t of the mobilization of 
forces or that degree of innervation (and, therefore, the mag-
n i tude of the observed effect) should be proportionate to the 
urgency of the demand--i.e., to the intensity of the stimulus." 
1.1 
Martin reports that as part of an exploratory study designed to 
assay the possibilities of a more controlled approach to the investiga-
tion of psychotherapy, galvanic skin conductance measures were obtained 
in successive interviews with the same subjects. Results indicate the 
usefulness of skin conductance as a measure of change in general tension 
level. 
The employment of one type or another type of galvanometer in psy-
chological problems is not of recent origin. It appears that as early as 
2) 
1878 R. Vigoroux employed one in testing hysterical subjects; and that, 
ll 
also in the same year, Adamkiewicz explained the so-called "psychic," 
galvanometric reaction by reference to the activity of the sweat glands. 
Even before this time, electrical currents had been used in psychological 
!!_I 
experiments, notable in the work of Dubois-Reymond in 1849, and it was 
he who suggested in 1853 that the contrac t ion of a muscle would cause a 
2.1 
deflection of a galvanometer. In fact, Landis and Dewitt have referred 
1./Bar clay Martin, "Galvanic Skin Conductance as a Function of Successive 
I n terviews," Journal of Clinical Psychology (January, 1956), 91-94. 
1/R. Vigoroux, "Sur le role de la resistance electrique des tissues duad 
l'electrodiagnostic," Comp. Reud de la Soc. de Biol. (1879), XXXI, 336-
339. 
]_/Adamkiewicz, Studies in Word Association, Moffet, Yard and Company, 
New York, 1919. 
!!_/Dubois-Reymond, E., Untersuchungen, 1849, II, pp. 261-276. 
1_/C. Landis and H. N. Dewitt, "The Electrical Phenomena of the Skin," 
(psychogalvanic reflex ), Psychological Bulletin ( 1929), XXVI, pp. 64-119. 
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to a statement by Vigoroux in 1888 in which it was said that Bertholon 
in 1876, five years before Faraday was born, investigated alterations in 
1.1 
the electrical resistance of the human body. In 1888 Fere measured the 
effects of sensory stimuli in normal subjects with the method. He really 
was the first one to employ the Wheatstone bridge in the circuit. In 
1897 Sticker discovered that the reaction could be obtained from an 
II anesthetized part of the body and argued from this fact that the reaction 
']j I was not solely or primarily a sweat gland phenomenon. From these early 
beginnings the use of the galvanometer has been widely employed and 
greatly perfected, even though we may still be far from understanding 
11 
either the physiology or the psychology of the phenomenon. Crosland 
feels that despite some feelings to the contrary the galvanometer re-
sults in the provocation and measurement of emotion have been, for the 
I most part, positive in character. Admittedly, the galvanometer tech-
nique, in spite of the many positive results, has seen a stormy history. 
!±I 
For example, Dunlap and many others have not been favorable to it. 
Many matters of a physical and physiological nature, such as the dubious 
polarization of the electrodes, have led to much skepticism. At the 
Ninth International Congress of Psychology in 1929, an entire symposium 
1/C. Fere, 'Note sur les modivications de la resistance electrign sous 
l'influence des excitations sensorielles et des emotions," Compt. rend. I de la Soc. de Biologie (1888), 217. 
±/Carrington, op. cit., p. 27. 
I 3/H. R. Crosland and L. F. Beck, "Objective Measurements of Emotions," 
1 University of Oregon Publications (December, 1931), 1:192-194. 
· Deflections with Electrodes Applied to the 4/K. Dunlap, "Galvanometr1.c 
Animal Body," Psychological Bulletin (1910), 7:174-177. 
26 
was devoted to the galvanometer. No one on this program presented nega-
tive results. Yet, in spite of the positive results, all discussions 
turned to the explanations of the phenomenon. These explanations have 
been no less than twelve in number: the part of the body contacted, skin 
versus muscle; one part of the skin versus another, on the ground of the 
numerous sweat glands; size of area contacted; pressure exerted by the 
electrodes; dryness or moisture of the contact; temperature and varying 
temperatures, especially as regards the latency of the reaction; chemical 
effect of the electrode on the skin and vice versa; polarization of the 
electrodes; polarization of the skin; circulation changes; movement of 
the members or other members; electromotive forces generated by contract-
ing muscles (perhaps of the skin, more distant or unstriped); basal 
metabolism; the autonomies; the sympathetics; the conflict between the 
sympathetics and the rest of the autonomies; and generally the reaction 
may be due to conation. Crosland feels that the theory of Foa and Per-
l) 
serico, i nvolving as it does the thalamus, sympathetics, and sciatic 
]j 
and brachial nerves, has much to commend it. Landis, while pointing 
out all these theories and the more or l ess conflicting physical and 
physiological conditions present when a reaction occurs, seems to be 
principally concerned about the calling of the phenomenon an "emotion" 
or against "measuring emotion" by measuring the GSR reaction. As 
1./C. Foa and E. Perserico, "Levie del reflesso neurogalvanico," Arch di 
Fisiol., Firenzo, 1923, XXI, pp . 119-130. 
]jC. Landis, "Psychology · and the Psychoga l vanic Reflex," Psychological 
Revi ew (1930), 37:381-398. 
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1/ Crosland- views the matter, Landis' complaint seems to be more academic 
than scientifically urgent or well-founded. It is Crosland's feeling 
that as long as a high correlation has been found between the occurrence 
of the phenomenon and the other signs of emotions, why be so concerned 
over saying that emotion has been measured. Fundamentally, it is not the 
business of science to hunt ."causes and explanations; its prime business 
is to seek co-incidences or high correlations between a condition or 
several conditions and an occurrence, and then to make predictions which 
have a high probability of success. " From this point of view, it is not 
the problem of science to explain the galvanometric phenomenon. Crosland 
further states: 
"We should assert .that the fact of the insistence and 
recurrences of positive results with the method, in the face 
of diverse electrodes, many forms of galvanometers, varying 
sources of currents, varying temperature conditions, with 
and without sweat glands, etc., are enough to suggest that 
the phenomenon has a close kinship to those functions of the 
body which seem to be greatly and most frequently in function 
when so-called emotions are experienced by human subjects." 
Johnson, in his dissertation written at Boston University, compares 
the measurement of emotion reactivity in four categories, namely: pulse 
rate, systolic blood pressure, diastolic blood pressure, and galvanic 
skin response. He states that all four indices had been used by earlier 
investigators of human emotion and a limited validity had been estab-
lished. His results indicate that the ga l vanic skin response closely 
approximated the composite criterion and was the best single indicator 
of emotional status. He states that the GSR had the further advantage in 
l/Crosland, op. cit., p. 193. 
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that it could be administered within a few seconds. Pulse rate and 
systolic blood pressure were approximately equal in relation to the 
criterion while the diastolic blood pressure showed no significant dif-
1./ 
ferences between the "normal" and the disturbed state. 
1./W. Johnson, "The Emotional Reactions of College Athletes," The Research 
Quarterly of the American Association for Health, Physical Education and 
Recreation (December, 1952), 23:391-397. 
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CHAPTER III 
METHOD OF PROCEDURE 
Terminology.-- The term emotional status may be considered to be 
the degree of motivation or depression from an established normal state 
of an individual. The "normal" or "unemotional" in this research is 
considered as the condition in which subjects are under no particular 
stress, especially under no stress as related to football. The galvanic 
skin resistor is referred to in parts of the research as the galva-
nometer, and also as a motivation meter. 
Subject.-- The entire rosters of the football squads of two high 
schools of Dayton, Ohio, where the writer taught and coached for twenty 
years, are used in this research. The study involves thirty-eight 
players and three coaches from the Fairview High School, and twenty-
eight players and three coaches from the Dunbar High School. The 
pl~yers and coaches used in the study number a total of seventy-two 
persons. 
The research instrument.-- In pilot use of the galvanic skin re-
sister it became obvious to the writer that there were a number of vari-
ables in its use to consider carefully. Several of these variable fac-
Jj 
tors had been noted by Ruckmick where he observed that for reliable 
and valid recording with the galvanic resistor: 
1/Christian Ruckmick, Psychology of Feeling and Emotion, McGraw-Hill 
Book Company, New York, 1936, p. 354. 
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(a) The area of contact with the skin must be constant. 
(b) The area of contact must be large enough to avoid possibility 
of an electric shock. 
(c) The pressure must not be excessive. 
(d) The device must not be too cumbersome, awkward, or mentally 
impressive. 
(e) The degree of moisture between the electrode and the skin 
must be kept constant. 
(f) The electrodes should not themselves generate any electrical 
properties, such as battery effects and polarization, which 
would interfere with registration of such properties as are 
assignable to the body itself. 
1.1 
In order to nullify these variables mentioned by Ruckmick and by 
2) 
Johnson, this writer used experimental techniques, some of which have 
been used by Johnson and some used for the first time in the present re-
search. A carefully prepared diagram of the research instrument may be 
found in Appendix C. This should make it possible for the reader to 
interpret more easily the description of its use. Following are some of 
the techniques used in connection with the instrument: 
1/Ruckmick, loc. cit. 
1/Johnson, op. cit. 
32 
(a) To offset the factor of external sweat on the fingers of the 
boy, the writer had each boy wipe his hands carefully, par tie-
ularly his fingers, on a dry towel fastened to the belt of the 
writer. Each boy was given careful direct instruction as to 
the use of the towel in order that he might not wipe his 
fingers to such an extent as to cause static electricity on 
his fingers resulting from fr i ction with the towel. 
ll 
(b) As Ruckmick has indicated, the amount of pressure exerted 
against the terminal post can influence the readings consider-
ably. Here an ordinary kitchen scale was the answer to this 
problem. The instrument was placed upon the weighing platform 
and the amount of pressure gove~ned accordingly. The amount of 
pressure at which the readings were taken was approximately 
three pounds. The boys after several test scores were able to 
adapt to the proper pressure quickly so that no time was lost 
due to checking pressure on the instrument. 
(c) There was a period of several days when the experimentation 
first began during which the recorded resistance was not re-
liable. Readings were high, no doubt due to the idea of the 
experimentation and to a doubt in the mind of the boys as to a 
possible shock from the instrument. It is an observation here 
that the battery side of the instrument be covered in future 
research. 
1/Ruckmick, loc. cit. 
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(d) Again in relation to one of Ruckmick'sl/ points of concern, it 
is obvious from the picture of the machine that it is not un-
wieldy, not awkward to use, and not overly impressive in ap-
pearance. 
11 
Johnson's study has indicated that a marked difference in skin 
resistance is found at various parts of the body, and even in the dif-
ferent parts of the fingers. That study as well as pilot research in 
the present study indicates that the greatest sensitivity on the meter 
takes place when the contact with the terminal posts is made at a point 
on the fingers approximately half way between the finger tip and the 
first joint. 
The time of the GSR recording was controlled by setting up the 
instrument on a table in each locker room. Approximately thirty min-
utes previous to each game, the boys came to the table for a GSR check. 
The same procedure was carried on previous to each practice session. 
Because the two schools observed never played the same day or night, 
this writer was able to handle the pregame and postgame recordings per-
sonally. Recording the scores during the week created a definite prob-
lem, as the two schools are several miles apart. However, as the re-
cording period was so routinely carried on after the first week, it was 
possible to complete the squad readings at one school and to drive 
immediately to the other school before the boys had left for the field. 
Any boy due on the field early, such as the kickers, would record with 
1/Ruckmick, op. cit., p. 35. 
1/Johnson, op. cit. 
the assistant coach. This was made possible by the fact that the re-
searcher had two galvanic skin resistors available. A student recording 
assistant was very helpful in cutting down the time element each day. 
He would record as the writer read the GSRs. After the first week, due 
to the cooperation of boys and coaches, at no time did it take over ten 
minutes to record the entire squad. 
The postgame recordings were taken after the boys had showered and 
dressed, In Dayton there is a public high school football field and 
stadium used exclusively for all varsity games. The postgame galvanic 
skin responses, due to the travel factor and the shower time, were taken 
approximately forty-five minutes to an hour after the completion of the 
games. The recordingmble and instrument were placed in the hallway 
after games in order to facilitate the control of the heat and steam 
from the combination locker and shower rooms. 
To arrive at each individual's normal galvanic skin resistance as 
determined by the galvanometer, the response of each boy was recorded 
five times within a period of one to three weeks after the football 
season had ended. The influence of the football season on the emo-
tional status was considered negligible by that time. The median of 
the five readings was taken as the normal galvanic skin resistance of 
the individual boy. In recording for the normal, if the boy professed 
a recent emotional stimulus or if a seemingly abnormal deviation in his 
GSR was noted, his entire set of scores was disregarded and the boy was 
rechecked the following week. By using the median score, any extreme 
single scores of the individual did not influence the research. 
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The galvanic skin resistance of each coach was recorded daily pre-
vious to practicing and al so previous to each game at the same time as 
the squad recordings. Coaches of both schools were very cooperative in 
the research and were instrumental i n the smooth functioning of the re-
cording procedure. 
The supplementary study of twenty boys from the Dunbar High School 
squad was made in the attempt to determine if variables outside of the 
football situation could be important enough to sway the statistics of 
the research. The boys selected for case studies were the twenty iden-
tified by the head coach as being the boys he predicted would play more 
than the other boys on t he squad. 
Organized interview procedures were followed in attempting to eval-
uate each boy's normal social, home, and school life in relation to any 
ll 
deviation from that normal during the football season. Parents, the 
11 ll 
individual boys, and the faculty were asked for subjective opinions 
relating to any variance of the boys' normal activities from that r e-
fleeted through the football season. Normal in this case refers to his 
habits and activities during periods not influenced by the football 
atmosphere. Each boy involved in the case studies was rated by the 
~I 
coaches as to his expected game performance. After each game, the 
boys used in the case studies were rated by the coaches as to their 
21 
actual performance 
1/Appendix A. 
during that game. 
1/Ibid . 
2/Ibid. 
1/Ibid. 
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Each boy was given his team's football schedule four days before 
the first game and was asked to list in numerical order his opinion as 
to the importance of the games. The most important game in the boy's 
opinion was listed by him as number one, the second most important game 
in his opinion number two, the third most important number three, and 
so on through the team's schedule. 
Results of these tabulations are listed below. 
FAIRVIEW SCHEDlLE Importance of Games 
as Rated by the Players 
Fairmount. . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . • . • . . • . . . . . . 1 
Wilbur Wright •• . ....••...••..•••.•..•....•....•..... 2 
Steubenville ..••....••.•.•.......••.•..•.•••........ 7 
Chaminade. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Kiser ..... ......... . ................................. 6 
Stivers ............................................. 4 
Roosevelt ....................... ~ .......... . ........ 3 
Hamilton ............................................ 8 
DUNBAR SCHEDULE Importance of Games 
as Rated by the Players 
Chaminade. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 2 
Wilbur Wright •.•.••.•.•..•.••.•...••......•.•..•.•.• 4 
Roosevelt ........................................... 1 
Kiser .... ........................................... 5 
Stivers .............................•... . ........... 3 
Lexington ............ ................•............... 6 
Middletown.. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 7 
.U 
Graphs 5 and 6 show the relationship between the mean of the pre-
game galvanic skin responses and the rated importance of games. 
A comparison of the galvanic skin resistance of seniors with the 
combined skin resistance of sophomores and juniors was made to determine 
whether years of playing may be a factor in the emotional status of the 
players. 
_!/Pp. 106-107. 
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CHAPTER IV 
SUPPLEMENTARY CASE STUDIES 
In this chapter are twenty case studies to determine to what ex-
tent factors other than the football situation may influence the statis-
tics of this research. The twenty boys involved in these case studies 
were selecte.d by the head coach as the boys he expected would play more 
than the other boys on the squad. 
The graphs preceding each study show each individual boy's normal 
GSR, his pregame GSR, his postgame GSR, and the mean of each week's 
prepractice GSRs. 
The bar graphs on the same page show a comparison between a sub-
1 jective rating by the coaches of the playing performance expected of 
each boy and the coaches' postgame performance ratings of the same boys. 
The form used by the coaches in rating the boy's game performance is 
found in Appendix A. 
The organized procedures . that were followed in interviewing 
parents, teachers, and the boys involved are found in Appendix A. 
-37-
GAME 
25 
20 
15 
10 
0 
1 
A CO.c,IPAlUSON OP THE NORI.r.AL G.ALV.tm iC SKD RESPONSE 
OF CASE liO . I WI TH TIU r:re:~ S OF HI S 'VEEKLY ?HE- l?RJ.CTICE 
RES OUS:m , LACH PRE-Gt .,ffi RLS J?OW:;;E , .AlrJ) EACH POST-GAME 
RESPOUSE . 
I 
- - " I +- --
---+-- --. ~l ---
1 
i 
' I 
---1-- - - . --- - --- --- - -·-- - -.L -· 
2 3 4 5 
EXPECTED PLAY RATING OF CASE NO. I I N RELltT ION TO HIS 
PLAY RAT I NG I N EACH GAIIill AS JUDGED BY THE SUBJECTIVE 
OPI NIONS OF THE COACHING STAFF. 
---
Normal GSR 
38 
2 F-=~~================~=====J~--------i 3~====================~1====~- ~-----4 Pre-Practice GSR --
Pre-Game GSR 
--
4 - ---~ -~ 
. 5 ~.--..c=-= .::..=:.==---=-~·-::.=-=---=.=:1 ----~~--
Post-Game GSR 
-- ............ 
6 I 
·r - - - r- J 
10 20 3 0 4 0 5 0 60 70 8 0 9 0 100 
Coa che s Play Rating 
T 
Case I 
This boy is a senior with three years of varsity football. He is 
captain of the track team and was all-city 100-yard dash champion last 
year. He weighs one hundred and fifty-five pounds and plays in the 
backfield. He is liked by the rest of the boys on the squad, though 
considered to be unpredictably moody at times. His moodiness is con-
sidered by the coaching staff to be at times near the point of a 
neurosis. He is considered to be a good student with the possibility 
of going to college on a track scholarship. The interview with his 
mother gave us the information that his at t itude and habits show vir-
tually no change during the football season. The only deviation in 
habits is an increase in the amount he eats. The interview with his 
widowed mother reveals him to be a reasonably happy boy at home, calm, 
and willing to do chores. Actually, the football season makes little 
difference in his home atmosphere, according to his mother, who knows 
nothing of the game and does nothing in the way of positive praise, nor 
does she criticize the boy adversely. Ther e is no problem about his 
eating, sleeping, or personal habits. Though he had a girl friend, his 
mother feels she seems to have little influence on him. He is home 
during the week, and comes in at a reasonable hour on weekends. 
The above facts seem to bear out t his boy's low emotional devia-
tion. At no time during the season has one .o f h i s galvanic skin re-
sponses been over 8 microamperes. The coaches did not expect a good 
playing performance from this boy. He played above their expected 
39 
rating of him, never sensationally, but with a consistent season's 
performance. 
The results of his galvanic skin responses, the interviews with 
his mother, and h i s playing performance seem to compare in the very low 
deviation from his normal at all times, either physically, emotionally, 
or socially. 
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Case II 
Case II is a heavy-set boy, six feet tall, and weighs two hundred 
pounds. He is a sophomore tackle playing his first year on the varsity 
squad. He was considered to be an excellent prospect by the coaching 
staff because of his physique and also because of his performances on 
the freshman team last year. 
In the interview of the coaches, they brought out the fact that 
he is a below average student academically. Further, they state that 
his grades, according to teacher reports to them, show no inclincation 
towards improvement. This same problem is seen by the coaches on the 
field. He does not extend himself in any way to be one of the boys who 
will attempt to "lift" the team, and shows little promise in the devel-
opment of leadership qualities. The coaches bemoan the fact that he 
does not develop the desired spirit in his play, and they believe that 
at no time did he reach the peak of their rated efficiency of him. 
Interviews with his parents bring out the same characteristics of 
the boy. He is neither a problem nor any great help at home. His 
parents do not push him to be responsive, nor are they particularly 
interested in his athletic progress. He is not a bad boy, they feel, 
for he keeps regular hours and has been in no outside difficulty. 
They do not believe he has a really steady girl, though the boy himself 
says he has. 
It is noteworthy here that this boy's emotional status as deter-
mined by his galvanic skin response was usually higher before the 
42 
practice periods than it was just previous to games. Noteworthy also 
in the statistics from the study of this boy is the fact that his post-
game emotional states are much closer to the mean status of the squad 
than are his pregame responses. 
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Case III 
Case III is a senior. He is usually appointed field captain by 
the coach . He plays half back and is considered one of the best in 
the state though he is only five feet, ten inches tall and weighs 
around one hundred eighty pounds. As one of the fastest boys in the 
city, he has had considerable publicity from his athletic ability. 
He is considered a capable student but is a constant source of 
irritation to teachers. Organized interviews with his parents show 
him to be of considerable worry to them. He keeps late hours though 
he has never been a court case. His parents are middle class people, 
and interested in his athletic prowess to the point of seeing every 
game even when they are at a distance. The parents feel that his 
social habits may be responsible for his emotional deviations as much 
as the football situation. 
He is a good team man when in the game but dislikes practice and 
attempts to dodge that which he considers to be drudgery. In question-
ing the boy, he admits his weaknesses and admits that he should over-
come his bad habits. His athletic prowess is admired by all the 
students of the school but his unacceptable school habits are resented 
at times by faculty members. The coach has benched him several times 
for various reasons. 
Though the coaches felt Case III was go ing to have a great year, 
such was not forthcoming. He was injured early in the year. His 
45 
I 
galvanic chart shows him to be emotionally stimulated only once during 
the year and it was in that game that he was really the outstanding 
player he was expected to be. There is the possibility that the 
coaches, realizing his high potential, were biased in not rating his 
performances high. 
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Case IV 
Case IV is a junior halfback. He is the smallest boy on the squad, 
rather quiet, and has an urge to be an outstanding player. The inter-
view with his parents indicates that desire to participate is sparked 
somewhat, perhaps, by the fact that his father is a former star athlete 
from the same school. The father is a constant follower of the team, 
even to the point of attending most of the practice sessions. 
The study of the boy indicates that he is a quiet, well-mannered 
boy in classes but working well below his academic potential. Upon 
entering the ninth grade, he had a good grade average, which has now 
dropped near the point of athletic ineligibility. The academic problem 
began before he started his varsity participation. A visit to the 
home for the parental interview indicated considerable home confusion. 
It is apparent that this confusion would not be conducive for home 
study. 
Case IV has good social adjustment as he is popular in school, 
though not to the point of being a leader. He does not date steadily 
but gets along well with his peers. 
His team adjustment is good. He enjoys the sport, likes to 
practice, and feels the coaches are fair to him. The coaches are fair 
to h~m. The coaches feel he is a fair player hindered considerably by 
his size. He is not considered as a leader of the boys as he shows a 
tendency towards discouragement and tenseness under pressure. The 
coaches' ratings indicate that he plays about up to their moderate 
expectations for him. Normally his GSR is 5 microamperes, which is 
48 
one of the lowest of the GSR recorded in this study. His pregame GSR 
and the game performance rating of the coaches do not indicate any set 
pattern of motivational levels for this boy. 
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Case V 
Case V is a senior quarterback. He is one of the lighter boys on 
the squad, weighing around one hundred fifty-five pounds. This boy is 
even- t empered, though considered to be excitable and somewhat erratic. 
He is a product of a broken home and lives with his father. He is 
exceptionally neat in appearance. 
Interviews reveal that his grades are below average, though he 
has never been considered a dull boy. His social adjustment is good 
in that he is well-liked. He has a steady girl friend and is popular 
in school, though not a leader. He is considered to be aggressive by 
faculty members, who feel that he is not particularly happy in school. 
He has been disciplined several times by the office. 
His father brings out the fact that this boy is somewhat on his 
own and the father is seldom home at the same time as the boy. He is 
not limited to certain hours or subjected to any home discipline, though 
his father gives him a~ple spending money and buys him very good 
clothes. He usually cooks his own meals or eats in a restaurant. He 
is given neither praise nor criticism by t he father who, despite this 
seeming disinterest, considers his son a well-adjusted boy. 
The coaches do not consider him a good leader but do feel that he 
works hard at his football. He has been on the squad two years and 
was never considered to be a star. However, the performance graphs 
show that he has performed above the coaches' expectancy rating in 
every game but one. As in the case of all the other boys, his highest 
Bos t on University 
·s ohool o~ Education 
Library 
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motivational status was just previous to game three which was rated 
most important by the squad. 
The GSR of Case V was checked a number of times after the season, 
but his normal response was higher than at a majority of the readings 
during the football season. The reason for this is indeterminable, as 
the usual interviews gave no indication of high postseason motivation. 
It may also be noted that his GSR was higher the last game than in the 
other games in direct antithesis to the GSR status of the rest of the 
boys. 
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Case VI 
Case VI is a sophomore of whom a great deal was expected by the 
coaching staff. He plays end, stands six feet, three inches tall, and 
weighs one hundred and eighty pounds. He is considered to be an aver-
age student, mentally alert, and to have the physical attributes needed 
for a star football player. He is well-adjusted in school, pleasant, 
and easygoing to the point of its being detrimental to the boy's ad-
vancement. The interview with his parents brings out the facts that he 
has a very calm and pleasant home life. The home atmosphere is quite 
casual. He is not cooperative in doing home chores but is not criti-
cized greatly by his parents for this. They are obviously pleased by 
his athletic participation. 
The boy has good social adjustment. He dates every weekend but 
has no really steady girl friend. His socialadjustment has got to be 
good, as his personality is such as to allow for no ill feeling against 
him. 
Personal interview brings out that the boy enjoys football but not 
to the extent some of his team mates do. He admits that he is looking 
forward to the basketball season. He is considered a fervid basketball 
player, and states that he enjoys basketball much more than football. 
The coaches rate Case VI as being very inconsistent in his playing 
performances. They feel that on the field he is a much different boy 
in actual games than at other times, and is apt to show considerable 
individualism. The boy has intimated that he is not wholeheartedly 
54 
interested in football. His normal GSR is 10 microamperes with his 
graph showing a wide range in galvanic skin response. At no time 
during the season did he reach the peak of performance the coaches 
feel he is capable of playing. 
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Case VII 
Case VII is one of the smallest boys on the squad. He is a 
sophomore halfback and is considered to be of average intelligence. 
His chief attribute as a player seems to be his aggressiveness. Inter-
views with the coaching staff bring out the fact that he is eager to 
participate at all times. He is relaxed, friendly, and well-liked. 
His spirit is usually good, though he is not considered a leader among 
the boys. 
His home situation reveals that he lives with a grandmother and 
an adult sister. His football participation is encouraged to a small 
degree by his sister. His grandmother credits him with being a quiet, 
cooperative boy at home. His school adjustment is normal and he states 
that he has no known source of irritation. His social adjustment is 
average, though at this point he is not dating. 
He is one of the boys with the lowest normal galvanic skin re-
sponse, 4 microamperes, and at no time during the season is there a 
variation of any significance. If there is any consideration given to 
his responses, the postgame GSR seems to indicate more depression and 
elation than do pregame scores. 
The coaches are pleased with this boy's attempts to be a good 
athlete. His size would not indicate the ability for the consistent 
performance he showed in his football during the entire season. This 
is another case, as in Case I, where a low normal galvanic skin re-
sponse and only slight deviations under any situation are followed by 
consistent performance ratings by the coaches. 
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Case VIII 
Case VIII is a sophomore guard. He is a well-built boy, five 
feet, ten inches tall, and weighs one hundred sixty-five pounds. He 
is below average in school work but is most cooperative in his classes. 
The interview with his parents indicates that he is quiet at 
home, and regular in his habits. His conversation at home pertains to 
his football, though his parents would prefer more concentration on 
his studies. They do not discourage playing, however, as they seem to 
realize that his football gives him his opportunity to feel success at 
something. They indicate that he likes school, though he seems upset 
at times at his inability to get better grades. The school routine and 
football together seem to control the periods of emotional deviations 
that he goes through. Though he has dates, these are held strictly to 
weekends in the football season. 
The interview with the coaching staff gives an indication of his 
having "up" and "down" periods even in practice. They say he can be 
easily hurt by criticism and goes into a very unresponsive mood. He is 
considered to be very friendly with his team mates, though he is not 
considered to be a leader among the boys. 
The personal interviews with the boy indicate to this writer that 
he is entirely unaware of any tendency towards changing emotions. He 
claims to have no personal problems. He enjoys school and seldom finds 
anything to dislike about school, his friends, or home. He feels his 
family adjustment is good and enjoys his home. 
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His team adjustment, as indicated by the interview with the boy, 
is just fair. He admits there are times when he does not like practice 
and feels the coaches are unjustified at times in their criticism. 
The interviews all seem to indicate that football is the main 
emotional stimulus of this boy and he reacts accordingly. 
His GSR graph relates to the varying emotional deviations as 
noted by his parents and coaches. It is noteworthy that this boy's 
GSR reveals the tendency for greater deviation from his normal GSR 
after the game than previous to these same games. 
It is of particular note here that his playing performances show 
considerable deviation from the expected normal as rated by the coach-
ing staff. In only two games did the staff feel that he played up to 
the level of performance expected of him. 
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Case IX 
Case IX is a junior. He is a well-built boy of one hundred seventy 
pounds, a guard. This is his second year on the varsity squad. 
The boy has what I consider an average home adjustment. Both his 
mother and father encourage his sports participation though they would 
also like to see better school grades. He is a plugger at his studies 
but is able to maintain only average grades. His parents reveal that 
he does not always get a full night's sleep as he has a tendency to keep 
late hours even during the week. His attitude and conduct at home are 
good and acceptable to his parents. There seems to be no indication of 
upsetting factors in his home life. 
His adjustment in school is one of liking to participate in the 
class activities. It is to be expected that with less athletic partici-
pation he would be an excellent student. Besides his football, he is on 
both the basketball and track squads. The personal interview indicates 
him to be average in his social adjustment. 
He enjoys practice though he does feel he is unjustly criticized at 
times by the coaching staff, and may react to this. Though Case IX is a 
good athlete, he does not possess or show leadership qualities. He is 
not even-tempered at play, though his game rating chart indicates con-
sistency in performance. It is felt by the staff that his temper is a 
detriment in many instances. His play rating and his expected rating 
stay fairly close throughout the season. 
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The GSR graph of Case IX indicates that he has a wide variation in 
emotional status and shows definite stages of depression and elation 
following a game as well as before. His consistency of play follows the 
pattern of several of the other boys whose normal galvanic skin response 
is considered low. That is, there is a consistent playing performance 
despite high degrees of GSR deviation. 
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Case X 
Case X is the only freshman on the varsity squad. He weighs one 
hundred sixty-five pounds and is five feet, eleven inches tall. He is 
still developing physically and is expected to have an excellent future 
as an athlete, The coach plays him at several position in the back-
field. 
The teachers are very well pleased with this boy's attitude. He 
has shown none of the aggressiveness often common to freshman boys who 
are moved up to the varsity squad. They feel he does as well as can be 
expected in his class work. He is a student who likes to partic i pate in 
class activities and has never given cause for d i sciplinary action up to 
this time. He is a well-mannered boy. 
The interview with his parents showed them to be very much in-
terested in the boy's progress. They were not sports-minded themselves, 
but were anxious for the success of the boy. The parents were most im-
pressed that this interviewer took time to visit them in what they took 
to be a great interest in their son. The assurance that he was pro-
gressing nicely in school brought from them their full cooperation as 
to his home and social adjustment. The parents assured me that the 
only real life influences the boy had were his school and his football. 
They will encourage his participation as long as his school work seems 
acceptable. 
His social adjustment is good. He has dates with his so-called 
steady girl. He is well-adjusted in groups, but does not particularly 
enjoy being with any one buddy over a period of time. He does not keep 
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late hours on his dates as he believes in following t he training rules. 
He is very happy with the football situation and enjoys practice 
as well as game conditions. Sometimes he feels the coaches criticize 
him a lit t le unfairly but realizes this is the way they teach. He ad-
justs with his teammates very well and is liked by them. 
I' The coaches look upon Case X as an outstanding athlete. They 
predicted a big freshman year for him and were disappointed when the 
boy failed to reach their expected performance rating early in the 
season. Here was another case of a boy being pushed too fast. It was 
not until the last two games that he really performed as expected. It 
is of interest that his postgame galvanic skin resistance was highest 
after these last two games than at any time during the season. 
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Case XI 
Case XI is a sophomore playing mostly as a fullback. He is a good-
sized boy of about six feet and weighs one hundred seventy pounds. He 
has a good school adjustment and is considered to be an above-average 
student. He is a steady boy, and rather shy socially in comparison to 
most of the football players. He is well-liked by the rest of the squad 
and a surprisingly good leader of the boys. The coaches consider him 
to be a very stable individual and a boy of very high character. 
His family interview shows him to be a boy of very steady social 
habits. He has no steady girl friend and seldom goes on dates though 
he is known to be a very friendly person with his classmates. His 
mother states he is very cooperative in doing chores in the house though 
he is very undemonstrative towards the affairs of the household. She 
feels that any change in emotional status is entirely due to his foot-
ball situation. 
His GSR is up each week before the games but drops to a level just 
above his normal after each game. His playing performance rating does 
not indicate that the higher his GSR the better he will perform. His 
postgame GSR of three microamperes after the first game is indicative 
of the fact that he is apt to have low depression levels. 
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Case XII 
Case XII is a sophomore with a great expected potential as an 
athlete and as a student. He plays end and seems to have every attri-
bute needed for a great player. His preseason performance was such as 
to make the coaching staff rate him as one of the squad ·'s best per-
formers despite the fact that this is only his first year with the 
varsity. He was rated as excellent in every phase of his rating except 
in leadership qualities, where they felt there is a slight tendency 
towards individualism. Every phase of his actual playing except block-
ing was rated high. This fact in itself sometimes indicates a tendency 
towards this individualism. He is eager to play, has good spirit, is 
even-tempered, though he will become tense at times. 
The interview with the parents reveals a very pleasant home life 
for the boy. His parents are eager for him to participate and the 
father has attended every game in which his son has played, even back 
in the lower grades. This is one of the few homes where much is made 
over athletics. The mother even fixes special dishes to the boy's 
liking during the season. This will go on, as the boy is expected to 
do very well in basketball and track as well as in football. The 
parents credit him with being a very good son, helpful at home, easy to 
control, regular in his hours, and happy in his home environment. They 
indicate that he has a steady girl friend at times, though this is an 
off-and-on affair that does not seem to disturb his usual routine of 
living. 
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Interview with the boy to get his personal evaluation indicates 
' fine team adjustment. He is very happy with his home atmosphere and 
with school as well. His h i gh grades average in his freshman year would 
back up this school evaluation. His individualism is again brought out 
when he implies that at times his friends irritate him, and at times he 
likes to be alone. The interviews show him to have a steady, calm view 
' of life in general. 
It was expected that a boy as active and as early in his high 
school career might show a wide range of emotions. However, with a 
1 normal GSR of 8 microamperes, at no time, the big game included, did he 
register over 12 microamperes. His total range in GSR readings was 7, 
with a low of 5 and a high of 12. His low pregame readings at the end 
of the season may be an indication of disappointment at not reaching 
the coaches' expectancy in his playing performance. The fact that he 
did not perform up to the coaches' expectancy was mentioned to him 
several times towards the end of the season. 
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Case XIII 
Case XIII is a junior fullback, short in stature and weighing one 
hundred and fifty pounds. He is a boy who is very eager to play. The 
coaching staff rates him average in nearly every detail of the football 
activity. His spirit and personality factors rate high, for he can 
keep up his spirit even during defeat. They do not rate him highly as 
a leader of the team, however, due to his own mediocrity as a performer. 
The staff looks upon his personality as laudable but indicate this is 
not enough alone to help the team win games. 
Personal interviews with Case XIII show what is probably the least 
team adjustment of any of the squad. He feels the coaches are sometimes 
unpleasant and unnecessarily irritable, and he is sometimes upset by 
this fact. 
His family adjustment is good and he s.eems to be encouraged to 
participate though he is neither criticized nor praised about his play. 
His home shows a contented atmosphere. 
School adjustment of Case XIII is a very strong point in his life. 
He has been a class officer each year, is active in the school plays 
and other academic activities, and i s a good student. He likes school 
and the atmosphere of school. 
His social adjustment is also very high. He has many friends and 
likes people at all times. He is very popular. He has a steady girl. 
It is difficult to ascertain any connection here and his GSR varies 
considerably from other boys, with a normal of approximately 7 mica-
amperes. 
T 
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This player's total range of galvanic skin resistance is from 6 
microamperes to 24 microamperes of a total of 18. Infuur cases out of 
seven, the postgame reading is higher than the pregame readings. Of all 
the boys tested, this is the only boy to show a majority of higher post-
game readings. It is difficult to prove but plausible that in this case 
the desired social approval from playing might be a higher factor in 
the boy's motivation than the game itself. 
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Case XIV 
Case XIV is a sen i or halfback with two previous years of varsity 
experience. He is a good-sized boy, weighi ng one hundred and seventy 
pounds and standing five feet, eleven inches tall. He was rated as an 
average player by the coaching staff in nearly every phase of the game 
though his spirit was rated above average. His expected leadership 
potential was also average. The coaches also felt that he had good 
emotional stability. His game ratings were about as expected by the 
coaches though he never really reached the peak of performance his 
coaches expected of him. 
Here we have a boy who has good school adjustment. He does well 
in his course and expects to go to college. The opinions of the coaches 
do not indicate that he will be able to get a football scholarship. 
His social adjustments are normal. He has dates but no steady 
girl friend. He is a well-mannered boy who gets along nicely with his 
peers. 
His family is very much interested in this boy. He is encouraged 
in his sport activity by both his parents, who are very anxious that 
he continue his education. 
This boy's team adjustment is good though he is sensitive to 
criticism from the coaches. He feels that he is doing his best at all 
times and the criticism by the coaching staff irritates him. He has 
the lowest of the normal GSRs on the squad and very seldom deviates any 
significant amount from the normal 5 microamperes. The pregame reading 
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of 12 microamperes before the big game is his top emotional status . It 
is noteworthy that his postgame status is the l•west of the squad. This 
is another case of a boy with a low normal GSR showing little deviation 
from this normal despite the varying situations. 
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Case XV 
Case XV is a very promising athlete. He is a sophomore quarterback 
of strong build. He has a short and stocky build as he is five feet, 
six inches tall and weighs one hundred and fifty pounds. He comes from 
a family where five brothers have played before him. This lad, however, 
shows greater potential than any of the other five boys. 
Case XV has an outstanding family adjustment. He is given every 
encouragement at home, a home of strong family ties. His family follows 
the teams with great enthusiasm. Every effort is made at the home to 
create a wholesome atmosphere for every one of the children. 
His social adjustment seems to tie in nicely with his home life. 
He has no steady girl friend and has just started dating, as he is one 
of the youngest boys on the squad. He is well-liked, as his class has 
voted him int o an important class position. He is aggr essive though 
not to the obnoxious state. 
His grades are good enough for him to be a college prospect. His 
teachers all like the boy as do the coaches. School, according to the 
inverviews with the boy, is a wonderful place. 
He enjoys every phase of football and is rated well by the coaches 
in relation to his performances. Improvement was noticeable during the 
year and he played above the coaches' expectations all year. His normal 
GSR was 7, and only two pregame readings show over 3 microamperes in 
deviation from this normal. The boy's emotional status and game per-
formances seem to indicate a rather dependable individual. 
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Case XVI 
Case XVI is a senior with two years of varsity experience. He is 
five feet, eleven inches tall, weighs one hundred and seventy pounds, 
and plays usually at a tackle position. His school adjustment is good, 
as he is considered one of the more mature boys in the school. He is a 
good student despite his football in the fall and a six-hour-a-day job 
the rest of the year. 
His home adjustment is good. His parents state in the interview 
that he has always been a steady boy, quiet, well-mannered. He has 
worked after school for three years in a grocery store, and puts in 
time there even during the football season. His parents feel his sports 
participation is good though they worry that he may be injured. His 
brother once broke a leg in football. There is no sign that this factor 
causes any emotional problem for the boy. 
His limited social life is good. He is well thought of by his 
classmates though he has never held a class office. He has dates often 
but claims no steady girl. Socially he likes his friends, yet says he 
can do very well alone at times. His parents have said he gets a good 
amount of rest as he does not keep late hours. 
The coaches rate him as an average player and feel that he puts 
forth his best efforts. They would like him to show more spirit and 
leadership but recognize the fact that the boy carries more of a work 
load than the other boys. They did not expect a high playing perform-
ance from this boy and were pleased that he succeeded in surpassing 
their expected rating for him in every game but two. 
81 
His emotional status shows very little change at any time except 
at the time of the Roosevelt game, ranked one in importance. His post-
game galvanic skin resistance of 30 microamperes is a good criteria of 
the fact that he felt highly elated a moral victory had been won. 
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Case XVII 
Case XVII is a senior with three years of varsity experience. He 
is a heavy-set boy of one hundred and ninety pounds, only five feet, 
nine inches tall. The coaches were amazed all year by the tackle play 
of this young man. 
Here is a boy who has a high normal emotional status. He gets 
along well with his peers though he admits they irritate him at times. 
He does not have a steady girl though he dates occasionally. His grades 
are above average despite the fact that he feels his teachers are not 
friendly to him at all times. His parents encourage his sports partici-
pation, and he says he gets just moderate praise or criticism at home. 
His interviews indicate that a fairly well-adjusted home life exists. 
He refers to events at home that upset him some, and yet he can pick out 
nothing in particular that does bother him. 
His parents reveal that his attitude at home is hard to predict. 
He is at times a very good boy in every way. He can be cooperative in 
doing chores, eating his meals regularly, and getting home at reasonable 
hours. However, at other times, times they cannot predict, they feel he 
becomes somewhat moody. They feel that his attitude at these times is 
not such as to callfur disciplinary action on their part. 
The coaches' rating of this boy paralleled that of the parents in 
respect to his moods. They felt he had the physical ability but some-
where lacked in spirit. The coaches rated this boy as an average 
player. They felt that he was unpredictable in many ways. At times 
84 
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his spirit would be h i gh and he could be looked upon as a leader. At 
other times, they felt his mood was detrimental to the team 1 s good. 
In his sophomore year, a good athletic future had been predicted for 
him; but this never materialized. His graph shows the many changes of 
his GSR. However, as in the case of a majority of others, his highest 
GSR preceded his best playing performances. 
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Case XVIII 
Case XVIII is a very well-developed sophomore, He is six feet, one 
inch tall and weighs one hundred seventy-five pounds. He plays end and 
is looked upon as one of the boys who will develop into a fine all-around 
athlete. 
His school adjustment can be looked upon as good. He passes his 
work acceptably and is considered very cooperative in his classes. He 
is not one who grasps his school work right away, but is willing to 
plug until he gets it. He enjoys reciting in class and feels his 
teachers are always fair to him. 
He seems a litt l e slow socially. He has a couple of young fellows 
with whom he pals, but they are as yet not concerned about parties and 
dates. He likes people in general, feels they do not bother him in the 
least, and is liked by everyone, 
His family adjustment is average, He admits he quarrels some with 
his brother and sisters but not to any great extent. His parents are 
very happy about the prospects of a son getting recognized. They en-
courage his participation and try to help him in his training habits. 
They praise him and seldom have to criticize him. He keeps regular 
hours to the point where his mother feels he should go out more socially. 
His team adjustment is good. He feels sometimes that the coaches get 
a little upset unnecessarily but this fact does not bother him person-
ally. The coaches rate his spirit as average and his leadership as 
average. He could show more open enthusiasm, they feel, rather than his 
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acceptance of everything as it is. This lack of enthusiasm seems to 
show in his GSR. His GSR range is low as it goes over 12 microamperes 
only once as a pregame score before Game 3. The coaches feel that this 
boy could perform better with a higher emotional status. 
His play rating varies very little from the rating predicted by 
the coaching staff as normal for him. This is another case where a low-
range GSR seems to produce a constant and steady game performance . 
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Case XIX 
Case XIX is a senior back with two years of varsity experience. 
He is a boy who in his earlier high school days was considered a school 
problem. He lived with his grandmother who found it difficult to 
' manage him. He left school at the end of his second year to work. 
After marrying, he returned to school the following September. His 
attitude had changed completely towards his school work and towards his 
school environment. 
In this case, I interviewed his wife as to his home adjustment. 
The interview indicated he is very well-adjusted at home. Besides the 
six hours in school and three hours at football, he carries a six-hour 
job. His wife is employed full time as a government clerk-typist. She 
tells us that she gives him every encouragement in his football as he 
seems to enjoy the game a great deal, though he tires of the long hours 
of practice at times. 
The personal interviews reveal that he is doing well in school and 
has made excellent adjustment since his marriage and return to school. 
His social adjustment is best determined by his wife who reports he is 
well-liked by all their friends. She rates their home life as very 
happy and peaceful. 
His team adjustment is excellent as he seemingly has more fun 
playing than any member of the squad. His spirit is good and the 
coaches feel he is a leader of the boys. They do feel, however, that 
his influence and maturity may not be all for the good of the younger 
90 
boys. He feels that the coaches become irritated and critical unneces-
sarily at times. 
His normal GSR is the low point of 5 microamperes. There is, then, 
a very small range of motivational changes. The coaches had not ex-
pected as good a game performance as the boy had given. His play was 
very consistently at the same level, as were his galvanic skin responses. 
This case is another example of a boy with a low GSR and GSR range 
giving a steady and consistent performance. 
91 
40 
35 
~ 
z 
<t 
8 
rJ) 
H 
Cf) 30 
~ 
r.r. 
~ 
~ 
rJ) 
0 
H 25 
z 
<t 
:> 
H 
· <t 
~ 
20 
15 
A COMPARISON OF THE NORMAL GALVANIC SKIN RESPONSE OF CASE NO. XX 
WITH THE MEANS OF HIS WEEKLY PREPRACTICE RESPONSES, EACH PREGAME 
RESPONSE, AND EACH POSTGAME RESPONSE. 
- I \ 
/, \\ 
~ // ~~ I \ It \ \ I I \ '\ \ 
>(' 1-- I X' \ ;--- ' \ 
92 
~~ ~___,-~ 1/ ,~ \\ II I / ~~---\\ I J/ . 
/ \\ I , \,\ I II II \ \ I / \~, / \\ I / I ~/ I / , \ I - \ / I ~  / t \ I / ?""' 
' 
I ~ lL . 
'/ ,, 
GAME 1 2 3 4 5 6 7 
EXPECTED PLAY RA.TING Ol•' CASE NO. XX IN RELATION TO HIS 
PLAY RA 'riNG IN EACH GAME AS JUDGED BY THE SUBJECTIVE OPINIONS 
OF THE COACHING STAt"'F. 
I 
I N 
2 
3 
4 
6 
6 
7 
I 
J 
I 
I 
I 
J 
-
I 
ro 20 30 40 50 60 10 eo 90 roo 
Coaches Play Rating 
__ Normal GSR 
___ Prepractice GSR 
__ Pregame GSR 
___ Postgame GSR 
Case XX 
Case XX is a junior who was the manager the previous year. He has 
grown to only one hundred and fifty-five pounds, but his determination 
makes it possible for him to play center, a position that usually calls 
for a heavier boy. He is considered to be one of the better-mannered 
boys in the school. In the personal interview, I find he likes the 
classroom and school atmosphere in every way. Even during the football 
season he maintains a B average. 
His family adjustment is very good. His parents encourage his 
participation and help in many ways to make his home life an enjoyable 
one. There seems to be nothing in his home life to upset him. He en-
joys his meals which are often fixed particularly for him. Though he is 
the only child, he does not feel that his family dominates his life. 
His social adjustment revolves around a steady girl with whom he 
has kept company for two years. She is one of the leaders in the school 
activities and is probably more popular than he is. Case XX admits that 
some of his regular friends irritate him at times and he prefers that 
they leave him alone at these times. It is because of this fact that 
his friends feel he does not go out of his way to be friendly at all 
times. He is not considered as a leader in any respect. 
He is very happy with his football and shows excellent spirit. He 
is quite sensitive to the coaches' criticism, however, and reacts to it 
adversely. The coaches expected very little from this boy as a player. 
Accompanying graph shows he performed well beyond their expectations 
all season. 
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This boy had the highest GSR range on the squad. His normal was 
17 microamperes. His pregame GSR average was 30 microamperes with a 
high of 36 before the third or most important game. After the third and 
sixth games, which were both won, Case XX shows a higher postgame GSR 
than pregame. To interpret such a reaction is difficult due to the 
fact that after other winning games his GSR was the lowest of the 
season. 
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CHAPTER V 
PRESENTATION AND ANALYSIS OF THE DATA 
The data gathered were first analyzed for total team tendenci~s 
from game to game. Each boy's galvanic skin resistance was taken every 
practice day just previous to his leaving the locker room for the field, 
The individual boy's daily prepractice GSR scores were averaged each 
week to give the mean of his prepractice GSR for that week. The sum of 
these individual means divided by the number of squad members gave a 
squad prepractice GSR for that week. The pregame GSR scores of all of 
the boys were added and divided by the number of boys checked. This re-
sult was the mean of the pregame galvanic skin responses. This pro-
cedure was followed each week for each of the two teams studied during 
the entire football season. Sets of graphs were constructed to repre-
sent the comparison of the prepractice and pregame GSR mean scores for 
each team. (See Graphs I and II.) 
Statistical analysis of the total raw GSR scores was made to deter-
mine the relationship between the prepractice GSR scores and the pregame 
GSR scores. 
(a) Using the prepractice average scores of each boy as a raw 
score, the following were determined each week for total team preprac-
tice GSR tendencies: the mean, the standard deviation, the standard 
error. 
(b) Using the pregame GSR score of each boy as a raw score, the 
following statistical analyses of pregame status were determined each 
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week: the mean, the standard deviation, the standard error. 
(c) Using raw scores from (a) and (b) above, the correlation be-
tween prepractice galvanic skin resistance and pregame skin resistance 
1/ 
was determined by using the formula from Walker's Statistical Methods:-
~XY - {£X} {£Y} 
N 
y 
/ i.X2 - (£.X) 2 / y2 {£Y}2 N N 
The level of confidence of these results was obtained by using the 
11 
statistical procedure from Wert, Neidt, and Ahman: 
(£D)2 
F = 
t.D2 - (£D} 2 N 
N N-1 
t=VF 
xl - Xz t:; £X 2 
+ £xz 2 
Nl ~Nl -1) Nz (Nz -1) 
Presented here are the results of the mathematical computations of 
(a), (b), and (c) above. 
1/Helen M. Walker, Elementary Statistical Methods, Henry Holt and 
Company, New York, 1952, p. 226. 
1/J. E. Wert, C. 0. Neidt, and J. S. Ahman, Statistical Method in Educa-
tional and Psychological Research, Appleton-Century-Crofts, Inc., New 
York, 1954, p. 130. 
I 
I 
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Correlations between groups are regarded as significant when they 
and their standard errors produce values which are necessary to achieve 
a level nf statistical significance in which P = .05 for the difference 
between an obtained correlation and the zero one which is assumed by 
null hypothesis testing. A particular constant correlational value 
for P = .05 cannot be given for all groups because the number of cases 
per groups and the sizes of the standard errors will vary and these 
variances will be associated with a variable correlational value needed 
to reach the required level of significance. 
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TABLE I 
STATISTICAL SUMMATIONS OF THE GALVANIC SKIN RESPONSES 
OF THE FAIRVIEW HIGH SCHOOL SQUAD (N = 38) 
Mean S.D. S .E. Correlation Level of Significance 
GAME I 
Prepractice Average GSR 22.9 9.3 1.53 
.95 1% 
Pregame GSR 27.7 11.8 1.97 
GAME II 
Prepractice Average GSR 16.84 6.6 1.09 
.68 5% 
Pregame GSR 18 9.1 1.49 
GAME III 
Prepractice Average GSR 12.6 4.47 .73 
.92 Insignificant 
Pregame GSR 12.7 4.57 .75 
GAME IV 
Prepractice Average GSR 12.9 4.48 .73 
.88 5% 
Pregame GSR 12.1 5.3 .87 
GAME V 
Prepractice Average GSR 11.6 4.81 .79 
.99 1% 
Pregame GSR 15.1 7.26 1.19 
GAME VI 
Prepractice Average GSR 15.1 6.14 1.01 
.96 5/o 
Pregame GSR 15.9 8.06 1.33 
GAME VII 
Prepractice Average GSR 14.2 6.76 1.11 
.82 1% 
Pregame GSR 16.9 9.41 1.55 
GAME VIII 
Prepractice Average GSR 14.2 5.37 .88 
.88 5% 
Pregame GSR 15.4 7.25 1.19 
--
~ 
II 
98 
TABLE II 
STATISTICAL SUMMATIONS OF THE GALVANIC SKIN RESPONSES 
OF THE DUNBAR HIGH SCHOOL SQUAD 
No. Corre- Level of 
of Mean S.D. S .E. Signifi-
Boys lation cance 
GAME I 
Prepractice Average GSR 28 12.2 5.89 1.13 
.67 
* Pregame GSR 28 12.1 7.59 1.46 
GAME II 
Prepractice Average GSR 24 10.5 6.24 1.30 
.95 1% 
Pregame GSR 24 ll.8 5.82 1.21 
GAME III 
Prepractice Average GSR 26 ll.5 4.69 9.30 
.72 1% 
Pregame GSR 26 16.9 8.30 1.66 
GAME IV 
Prepractice Average GSR 27 11.2 5.03 .99 
.62 
* Pregame GSR 27 11.3 5.08 .99 
GAME V 
Prepractice Average GSR 27 12.6 6.09 1.19 
.84 
* Pregame GSR 27 12.2 5.16 1.01 
GAME VI 
Prepractice Average GSR 28 10.3 5 . 18 .99 
.74 5% 
Pregame GSR 28 11.3 7.13 1.37 
GAME VII 
Prepractice Average GSR 28 7.5 4.15 .78 
.89 1% 
Pregame GSR 28 10.9 5 .13 1. 08 
* Insignificant 
/ 
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Further analysis of the total GSR mean scores was made to determi ne 
if differences between normal, prepractice, and pregame results were 
statistically significant. The following formula for testing differ-
ences between two means-~correlated samples from Wert, Neight, and 
ll 
Ahman's Stat i stical Methods - -was applicable to the testing of these 
differences. 
t = 
I N (N-1) 
(a) £d2 = .!..D2 - (£.D)2 
N 
(b) N = number of pairs of scores 
_!/Wert, Neight, and Ahman, op. cit., p. 141. 
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TABLE III 
A COMPARISON OF THE GALVANIC SKIN RESISTANCE 
OF 38 FAIRVIEW FOOTBALL PLAYERS 
IN NORMAL AND WEEKLY PREPRACTICE SITUATIONS 
Normal Prepractice t ratios Mean Mean 
11.95 22.95 7.83 
11.95 16.8 19 .42 
11.95 12.5 .391 
11.95 12.9 2.69 
11.95 11.55 .897 
11.95 15.1 8.47 
11.95 13.9 3.82 
11.95 14.1 3.85 
TABLE IV 
A COMPARISON OF THE GALVANIC SKIN RESISTANCE 
OF 38 FAIRVIEW FOOTBALL PLAYERS 
IN NORMAL AND PREGAME SITUATIONS 
Normal Pregame t ratios Mean Mean 
11.95 27.7 9.04 
11.95 18.0 6.05 
11.95 12.9 2.20 
11.95 12.1 .371 
11.95 15.08 5.39 
11.95 15.9 4.32 
11.95 16.9 5.57 
11.95 15.4 4.46 
100 
Level of 
Significance 
.001 
.001 
not significant 
.05 
not significant 
.001 
.001 
.001 
Level of 
Significance 
.001 
.001 
.05 
not significant 
.001 
.001 
.001 
.001 
Game 
1 
2 
3 
4 
s 
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7 
8 
Game 
1 
2 
3 
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TABLE V 
A COMPARISON OF THE GALVANIC SKIN RESISTANCE 
OF 38 FAIRVIEW FOOTBALL PLAYERS 
IN PREGAME AND WEEKLY PREPRACTICE SITUATIONS 
Prepractice Pregame t ratios Mean Mean 
22.9 27.73 S.ll 
16.8 18.0 2.71 
12.S 12.7 .170 
12.9 12.1 2.68 
ll.SS 1S.08 S.81 
15.1 1S.9 2.06 
13.9 16.9 5.26 
14.1 1S.4 3.02 
TABLE VI 
A COMPARISON OF THE GALVANIC SKIN RES !STANCE 
OF THE DUNBAR FOOTBALL SQUAD 
IN NORMAL AND WEEKLY PREPRACTICE SITUATIONS 
Normal Prepractice 
ratios Mean* Mean t 
8.2 12.2 S.89 
8.4 11.0 4.23 
8.6 12.0 S.lS 
8.6 11.2 4.06 
8.9 12.7 6.44 
8.7 9.7 1.89 
8.6 7.0 2. 77 
Level of 
Significance 
.001 
.001 
not significant 
.OS 
.001 
.OS 
.001 
.001 
Level of 
Significance 
.001 
.001 
.001 
.001 
.001 
not significant 
.01 
* The variance of the mean of the normal GSR used for each game is the 
result of individual boys being injured . Their scores were not used 
in weeks they did not practice. 
Boston Univers i t y 
School o~ Kduoatien 
Library 
101 
Game 
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TABLE VII 
A COMPARISON OF THE GALVANIC SKIN RESISTANCE 
OF THE DUNBAR FOOTBALL SQUAD 
IN NORMAL AND WEEKLY PREGAME SITUATIONS 
Normal Pregame Level of 
Mean Mean t ratios Significance 
8.6 12.1 4.18 
8.4 11.8 5.91 
8.6 17.5 6.57 
8.6 11.9 4.20 
8.9 12.1 5.7 
8.7 10.6 3.08 
8.6 10.2 2.59 
TABLE VIII 
A COMPARISON OF THE GALVANIC SKIN RESISTANCE 
OF THE DUNBAR FOOTBALL SQUAD 
IN WEEKLY PREPRACTICE AND PREGAME SITUATIONS 
.001 
.001 
.001 
.001 
.001 
.01 
.05 
Prepractice Pregame t ratios Level of Mean Mean Significance 
12.2 12.1 1 not significant 
11.0 11.8 4.35 .001 
12.0 17.5 5.0 .001 
11.2 11.9 6.87 .001 
12.7 12.1 1.34 not significant 
9.7 10.6 1.69 not significant 
7.0 10.2 6.18 .001 
102 
TABLE IX 
A COMPARISON OF THE MEAN OF THE GALVANIC SKIN RESISTANCE 
OF SENIORS ON ONE TEAM WITH THE MEAN OF GALVANIC SKIN RESISTANCE 
OF JUNIORS AND SOPHOMORES ON THE SAME TEAM 
Normal GSR 
Pregame GSR 
Variance 
Dunbar 
Seniors 
9.2* 
11.5 
2.3 
Juniors 
and 
Sophomores 
8.3 
12.6 
4.3 
* The above scores are in microamperes. 
Fairview 
Seniors 
12.9 
15.7 
2.8 
Juniors 
and 
Sophomores 
12.0 
15.6 
3.6 
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GRAPH II I 
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CHAPTER VI 
RESULTS OF THE STUDY 
Findings 
Purpose of the study.-- The purpose of the study was to investigate 
the variance of the emotional status of football players over a full 
season of football. A primary aim was to determine whether significant 
differences of motivation may be noted under particular situations. The 
research in this respect was an effort to measure the emotional degree 
which best lends itself to maximum physiological efficiency. A second 
aim was to determine if a coach, objectively predicting to some degree 
the pregame emotional _level of his team several days previous to a con-
test, may be able to predict also his team's expected proficiency. 
Summary of procedure.-- To carry out the above purposes, the gal-
vanic skin resistance of each squad member of two football teams was re-
corded each day of an entire football season, excluding Sundays. The 
same procedure was followed for each of the three coaches of each squad. 
There were thirty-eight players on one squad and twenty-eight players 
on the other. 
The raw scores of the galvanic skin responses were used in the 
statistical procedure in this research. 
The galvanic skin resistance was determined by using a type of 
galvanometer best known as a galvanic skin resistor. A number of tech-
nical improvements were considered and used in the technique of usage 
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of the galvanometer during the research. 
The recording periods were carefully controlled and the prepractice 
readings were taken at the same time and under the same conditions each 
day. The pregame readings were also controlled carefully as to the 
time and the conditions previous to each game. 
Case studies of twenty of the players were made in an attempt to 
discover any pertinent variablffithat influence to any extent the statis-
tical findings in this study. The subjective opinions of coaches, 
parents, and the players themselves were sought by interviews in rela-
tion to any cause for deviations in a boy's emotional status other than 
those due to the football influence. 
An organized subjective rating system was designed for coaches to 
rate the playing performance of a selected group of the boys after each 
game. These ratings are compared to individual ratings previously made 
by the coaches as to the playing performance they expected from the 
boy. Graph forms make it possible to compare each boy's GSR deviations 
from the normal against the varying weekly ratings of the boys' actual 
playing performances. 
The statistical tools used to analyze the tendencies of the team's 
galvanic skin responses were the means, standard deviation, correla-
tions, and level of confidence of the correlations, as well as signifi-
cant differences of normal, pregame, and prepractice responses. 
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Conclusions 
1. The high correlation between prepractice and pregame measures 
indicates that a particular individual tends to retain the same 
rank ordered position in the two distributions; the statisti-
cally significant difference between prepractice and pregame 
measures indicates that the absolute sizes of the scores and 
their variances are sufficiently different to be beyond chance 
expectations. The two findings are easily related with the in-
terpretation that the players tend to manifest different levels 
of measured excitation between pregame and prepractice sessions, 
but they tend to retain their same positions in the rank order-
ing of the measures within the two sets of measures. 
2. It is indicative that each team recorded their highest galvanic 
skin responses previous to the games ranked as the most impor-
tant in the preseason evaluation of game importance. 
Fairview's number one opponent i n importance was Fairmont. 
This was Fairview's first game and resulted in a victory for 
Fairview. The mean of their pregame galvanic skin resistance 
was 27.7 microamperes. The closest pregame mean to this was 18 
microamperes recorded for their second game, which they ranked 
second in importance. 
Dunbar pointed for its third game, which was ranked as 
number one in importance. The mean of their pregame galvanic 
skin resistance was 16.9 microamperes. The ,closest to this was 
the 12.2 microamperes before their fifth game, which ranked 
third in importance. The 16.9 microamperes was 5.1 microamperes 
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above the pregame mean of their preceding game. Newspapers, 
considering the fact that Dunbar had lost its first two games by 
big scores and that Roosevelt, its third game opponent, was un-
beaten, predicted that Dunbar would lose by five touchdowns. 
I 
Actually, they lost in the last minute of play. At no time 
during the season did either the Dunbar or Fairview teams again 
come close to the motivational level reached before these games 
they ranked as most important. It would seem that the theory 
of being able to point for only one big game has its merits. 
3. There was an indication of relationship of galvanic skin re-
spouses to the school grade of the players. There was a greater 
GSR deviation from the normal in pregame readings for the 
juniors and sophomores than for the seniors. This was evident 
on both squads. This difference could possibly be explained by 
ll 
the theory of Harmon that as a boy approached his peak in 
particular skills, his motivation usually diminished. 
4. The emotional status of the coaching staff is a sound indication 
of the emotional status of the team as a whole. Graph V may in-
dicate that, despite the coach's attempt to lift his squad's 
motivational level towards the end of the playing season, there 
was a tendency for the squad to level off emotionally despite 
the importance of games. 
5. The study indicates that predetermined rating of game importance 
1/John M. Harmon, Psychology of Skills, Unpublished Manuscript, Boston, 
1954. 
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in the minds of the boys determines to a great extent emotional 
level at game time. 
6. After the number one game in importance was played, there was a 
tendency for emotional levels of the ·teams to deviate relatively 
little from game to game. 
7. Postgame status of players is determined by the boys' own feel-
ings as to their performance in the game they played rather than 
by the score of the game. Dunbar, though losing to Roosevelt, 
felt a "moral" victory. The mean of the Dunbar players' gal-
vanic skin responses after this game was the highest postgame 
mean of the season despite the loss. A good individual example 
is Case Number X, who had his highest GSR of the entire season 
after the last two games, in which he was given his highest 
play rating of the season. 
8. The postgame scores of less than normal after some defeats in-
dicated that the galvanic skin resistance will record states of 
depression as effectively as those of positive stimulations. 
9. Of twenty case studies, only three boys gave evidence of being 
influenced by factors other than football. 
10. Significant differences were found between the normal GSR and 
the prepractice series in twelve of the fifteen games in this 
study, with the higher measurements occurring in the prepractice 
situation. This difference is important for several reasons, 
among which are the following: 
a. The statistical values indicate that the hypotheses which 
were originally entertained do in fact have measurable 
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empirical bases. This is particularly important, since 
without such or similar empirical values it would be diffi-
cult to make a null hypothesis test or indeed any other 
statistical tests without these necessary data. 
b. The fact that the values gathered from the two situations 
were found to be significantly different is important because 
it leads into a rejection of the null hypothesis, which in 
turn permits a factual statement to be made regarding the 
existence of an empirical difference between situations as 
a function of the measured variable. 
c. In application, there are many reasons for the practical im-
portance of this finding. For example, the difference in 
emotional states suggested by the findings could be articu-
lated with differences in the players' performances as well 
as differences in coaches' approaches to handling the players 
in the different situations. The details of these differ-
ences in approach and performance would, of course, have to 
be worked out empirically; the current findings indicate that 
these possibilities might be fruitfully investigated. 
11. Significant differences were found between the normal GSR and 
the pregame GSR in fourteen of the fifteen games, with the 
higher measurement occurring in the pregame situation. As in 
the case of the previous conclusion, this one is also important 
because of its relatedness to (1) the demonstrated existence of 
measurable empirical values, (2) the null hypothesis rejection, 
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and (3) applications, It is also of value to note that addi-
tional importance may be attributed to this finding, since it 
can be meaningfully related to the previously found difference 
between normal and prepractice tests on the basis of a common 
reaction manifesting itself at variable levels. 
12. Significant differences were found between the prepractice GSR 
and the pregame GSR in eleven of the fifteen games, with the 
higher measurements occurring in the pregame situation. As with 
the previous two findings, this one is also important in connec-
tion with (1) empirically measurable values, (2) null hypothesis 
rejection, (3) applications, and (4) relatedness to the previous 
findings. 
As a group, conclusions 10, 11, and 12 may be the most important 
findings of the entire study. In addition to the several reasons for 
importance that have been mentioned already, the three results form a 
systematic and cohesive body of data on the basis of which it is logical 
to raise further research-oriented questions. For example, it would be 
possible to investigate the extent to which the same phenomena may exist 
in other behavioral activities both inside and outside of the ones 
socially accepted as "sport." As indicated in Chapter II, "Review of 
the Literature," much GSR research has been done, but the findings have 
not been related characteristically in the cohesive fashion which 
emerges by viewing conclusions 10, 11, and 12 as a group. 
Even if the content of the empirical variables and the particular 
physical measurements that were made were disregarded, the results would 
113a 
be important "in principle," since they demonstrate, in the terms of 
the research-and-theory oriented logicians, an ''associational related-
ness" which lends support to any set of statements. 
In view of these factors which contribute to the importance of 
conclusions 10, 11, and 12, respectively, it may be stated in summary 
that their significance has been emphasized in terms of values which 
cut across the fields of theory, research, measurement, and practical 
applications. 
113b 
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POSTGAME COACHES' APPRAISAL OF GAME PERFORMANCE 
Moderately No 
1. Did he participate eagerly? ..•••.•.•... 
2. Did he enjoy hard contact? ........•.... 
3. Was his locker room spirit good? ....... 
4. Did he keep even-tempered? ..••.•....... 
5. Was he friendly with his teanunates? •..• 
6. Did he need an emotional build-up? •.... 
7. Was he relaxed? ........................ 
8. Did he react favorably to criticism? .•. 
9. Was his sportsmanship good? .....•.... · .. 
10. Did he show signs of individualism? .•.. 
11. Did he extend himself to help team-
mates? .........•........•............ 
12. Did his spirit stay high? .•....•.•.••.. 
13. Did he keep spirit of teammates up? .•.• 
14. Were his energy and endurance good? ..•. 
15. Did he break rules on purpose? ...•...•. 
16. Did he act as a leader of his team-
ma.tes? .............................. . 
17. Was he "keyed-up?" ...••.•..•.•.•.•••..• 
18. Did he remember his assignments? .•..... 
19. Did he maintain his "balance" under 
"pressure?" .•....•.........•.....•... 
20. Did he "loaf? 11 ••••••••••••••••••••••••• 
21. Did he diagnose plays well? •.•..•.•.•.. 
22. Did he react quickly to situation 
changes? ....•.•.....•..... . •.•....•.• 
23. Did he tackle well? .•..•........•...... 
24. Did he block well? .....•.... ~ ....•..... 
25. Did he run up to his maximum ability? •. 
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PRESEASON EVALUATION THROUGH INTERVIEW OF COACHING STAFF 
At Times No 
1. Will he be eager to participate? ....... . 
2. Does he enjoy hard conta~t? ...........•. 
3. Does he have good locker-room spirit? ••. 
4. Is he even-tempered? •......••.•.••.•.•.. 
5. Is he friendly with his teammates? •..•.. 
6. Will he need a special emotional 
build-up? ............................ . 
7. Is he at his best when relaxed? •••.••••. 
8. Wi~l he take criticism acceptably? ..•.•• 
9. Is his attitude towards sportsmanship 
good? ................................ . 
10. Is he an individualist? ••.•.•...•.•.•.•. 
11. Will he extend himself to help a 
tearmn.ate? ............................ . 
12. Does he keep high spirits during games?. 
13. Will he keep spirit high in his 
·oeammates? •........••.•....•.••••....• 
14. A~e his energy and endurance good? ..•... 
15. Will he break rules on purpose? ..•..•.•• 
16. Is he a leader of the boys? ••.••.••..... 
17. Will he play best keyed-up? ....•..•.•..• 
18. Does he remember his assignments? ••.•... 
19. Does he keep his "balance" under 
pressure? ............................ . 
20. Does he have a tendency to "loaf?" .•.... 
21. Does he diagnose plays well? ..•.••.•.•.. 
22. Does he react quickly to situation 
changes? .........................•.... 
23. Does he tackle well? ..•..•....•...•••••. 
24. Does he block well? •.••.••••.•..••..•... 
25. Does he run up to his maximum ability? .• 
INTERVIEWS WITH PARENTS 
1. Is he patient and calm at home? ..• 
2. Does he get nine hours' rest each 
night? . ........................ . 
3. Does he "stay out" late on school 
nights? . ....................... . 
4. Does he seem rested in the 
morning? ..•.••.•.•..•..•.•.•...• 
5. Does he eat regular meals? ..•.•••. 
6. Does he study willingly? ••••.•••.• 
7. Is he pleased with his school 
environment? ..••.•...•.••••.•... 
8. Does he do his home chores 
willingly? ••••.•••.•.....•••.•.. 
9. Does he like the routine of 
school? ........................ . 
10. Does he get along with all the 
family? . ....................... . 
11. Do you praise him at home? •••••••. 
12. Do you criticize him adversely? ..• 
13. Does he seem to like the routine 
of football? .•.••.•.•.••..••.••• 
14. Is there anything about football 
which upsets him? ..••.•..•.•.•.• 
15. Is he subject to periods of 
moodiness? ..................... . 
16, Does he seem excited about dates?. 
17. Does he have a steady girl 
friend? ... , .................... . 
18. Do girls or his girl control his 
moods? .••.•..•.••.•.••.•..•.•.•• 
19. Is there anything at home which 
upsets him? ...•.••.••..•••••••.. 
20. Is he disciplined adversely for 
any reasons? .••.•.•••••••.•..... 
21. Do his personal f r iends irritate 
him? ........................... . 
22. Does he like his coaches? .•.•.•... 
23. Do you encourage his football 
participation? •••.•.••...•.•••.. 
24. Would you say football dominates 
his present ego? ..•••.••••.•.••• 
25. Do other interests affect his 
moods? •••.....••.••.•....•.•.... 
Always 
r l 
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Sometimes 
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INTERVIEWS OF FACULTY MEMBERS 
1. Would you consider him a good 
student? . ...................... . 
2. Is his personality pleasant? .•.•. 
3. Does he respond well? •...•....•. 
4. Does he seem friendly towards 
his classmates? ..••••.••.•..... 
5. Is he even-tempered? ....•..•.•.•. 
6. D~es he do his assignments? ..•••• 
7. Does he need disciplining? .•••••. 
8. Does he fail in his assignments?. 
9. Does he seem to daydream? ....•••• 
10. Does he enjoy class participa-
tion? . ........................ . 
11. Is he cooperative? .••.•.••.•••..• 
12. Does he show resentment towards 
criticism? .................... . 
13. Is he a leader in class? .••.••.•. 
14. Do you feel he could be a 
leader? •................. • ..... 
15. Can he improve his class 
standing? ..................... . 
16. Does he get emo~ionally upset? ... 
17. Do you consider him to be 
relaxed? ...................... . 
18. Are his general man~ers 
acceptable? •..••.•.•••...•••.•• 
19. Do his classmates like him? .•.•.• 
APPENDIX B 
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TABLE X 
GSR RAW SCORES OF FAIRVIEW HIGH SCHOOL SQUAD 
Fairmont Wilbur Wright Steubenville Chaminade 
Game I Game II Game III Game IV 
Normal Pre- Pre- Pre- Pre- Pre- Pre- Pr e- Pre-practice game practice game practice game practice game 
1 .. 12 24 24 24 24 16 20 17 18 
2 .. 27 28 32 30 30 27 28 28 24 
3 .. 6 16 18 18 12 8 7 8 10 
4 .. 8 27 26 14 8 8 9 10 10 
5 ... 13 24 27 18 15 13 10 14 17 
6 .. 12 52 60 20 so 18 14 19 20 
7 .. 16 so 52 32 26 14 8 12 10 
8 .. 16 16 24 20 14 12 9 17 10 
9 .. 6 12 12 12 8 8 9 8 6 
10 ... 14 36 54 16 18 12 14 16 14 
11 .. 7 22 20 20 18 15 18 9 8 
12 .. 16 12 16 14 24 21 18 16 16 
13 .. 20 28 48 28 36 18 16 14 16 
14 .. 5 10 10 12 16 7 10 8 6 
15 .. 8 26 30 12 14 10 11 10 11 
16 .. 8 18 30 12 12 12 13 12 12 
17 .• 21 28 40 20 . 22 9 15 12 16 
18 .• 14 16 36 8 12 7 11 8 6 
19 .. 11 19 22 12 18 7 11 7 8 
20 .. 10 11 12 12 10 8 11 10 11 
21.. 9 26 28 10 8 9 9 11 12 
22 .. ll 15 16 10 16 14 \!. 6 15 18 
23 .. 18 21 35 16 16 13 10 12 8 
24 .. 11 24 32 14 16 14 13 12 10 
25 .. 17 33 38 22 22 16 12 17 17 
26 .. 7 14 12 8 6 8 9 9 7 
27 .. 5 11 10 8 8 9 10 8 8 
28 •. 9 28 30 22 20 19 18 10 12 
29 .. 16 19 28 . 18 22 13 15 21 18 
30 .. 10 30 42 16 14 15 13 14 8 
31.. 11 15 24 12 18 9 12 11 8 
32 .. 16 27 32 28 26 15 18 19 22 
33 .. 8 20 18 10 8 8 11 12 10 
34 .. 8 21 18 16 18 8 9 11 6 
35 .. 15 18 34 30 32 16 18 19 12 
36 .. 14 22 32 22 30 16 11 14 12 
37 .. 12 20 20 12 8 18 10 12 12 
38 .. 7 16 12 12 10 7 9 10 10 
Total 855 1054 640 685 477 483 492 459 
X 22.90 27.73 16.84 18.02 12.55 12.74 12.90 12 .08 
12 :t 
TABLE XI 
GSR RAW SCORES OF FAIRVIEW HIGH SCHOOL SQUAD 
Kiser Stivers Roosevelt Hamilton 
Game V Game VI Game VII Game VIII 
Pre- Pre- Pre- Pre- Pre- Pre- Pre- Pre-
Normal practice game practice game practice game practice game 
1 .. 12 16 21 19 24 16 20 20 20 
2 .• 27 26 45 35 49 40 58 40 38 
3 .• 6 6 10 8 6 6 10 6 7 
4 •. 8 11 12 13 14 10 11 6 8 
5 .. 13 13 18 16 13 13 10 15 14 
6 .. 12 14 12 19 20 11 19 16 20 
7 .. 16 16 18 13 13 12 12 13 12 
8 .. 16 21 20 23 20 19 19 18 16 
9 •. 6 7 6 8 6 10 11 10 9 
10 .. 14 13 16 15 17 15 21 21 18 
11.. 7 8 10 10 10 9 18 14 15 
12 .. 16 17 22 25 29 22 22 25 22 
13 .. 20 15 22 20 18 16 22 21 20 
14 .. 5 6 8 8 8 6 8 8 8 
15 .. 8 9 16 16 16 19 21 15 22 
16 .. 8 8 13 14 14 13 14 15 13 
17 .. 21 10 9 19 23 23 19 17 18 
18 .. 14 7 10 9 9 8 10 8 9 
19 .. 11 5 7 8 8 5 
.? 8 7 
20 .. 10 8 14 17 16 10 17 16 15 
21 .. 9 10 10 12 16 9 17 13 15 
22 .. 11 12 16 19 17 15 13 9 9 
23 .. 18 10 15 12 11 14 22 17 17 
24 .. 11 19 28 13 16 14 16 11 15 
25 .. 17 10 8 17 19 22 22 16 24 
26;. 7 9 8 9 7 11 11 6 9 
27 .. 5 7 7 8 7 8 9 7 6 
28 .. 9 17 25 16 18 22 26 20 33 
29 .. 16 13 18 20 22 18 19 10 14 
30 .. 10 8 14 11 9 16 14 19 19 
31.. 11 8 11 :!..4 12 10 15 11 9 
32 .. 16 18 20 23 24 20 22 15 19 
33 .. 8 9 12 12 12 9 11 7 8 
34 .. 8 7 6 13 14 14 12 8 9 
35 .. 15 16 24 28 30 26 30 24 31 
36 .. 14 12 20 10 11 15 18 15 15 
37 .. 12 10 12 14 15 7 12 10 11 
38 .. 7 8 10 9 11 5 9 7 10 
Total 439 573 57fl 604 530 645 537 584 
-X 11.58 15.08 15.13 15.89 13.94 16.97 14.13 15.36 
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TABLE XII 
GSR RAW SCORES OF DUNBAR HIGH SCHOOL SQUAD 
Chaminade Wilbur Wright 
Game I Game II 
Normal Prepractice Pregame Postgame Prepractice Pregame Postgame 
1 .. 4 5 6 4 5 6 4 
2 .. 10 24 15 4 16 15 7 
3 .. 8 15 10 7 
* 4" .. 5 9 4 4 7 7 7 
5 .. 8 8 12 7 7 12 6 
6 ... 21 21 17 10 24 16 16 
7 .. 12 19 12 12 14 17 20 
8 .. 4 6 5 3 7 6 5 
9 .. 11 21 19 12 
* 10 .. 7 8 14 6 8 7 4 
11.. 8 16 16 10 14 17 12 
12 .. 8 11 10 3 12 12 8 
13 .. 8 12 11 4 8 9 6 
14 .. 7 7 8 6 11 15 12 
15 .. 5 7 8 4 7 6 3 
16 .. 6 10 6 5 
* 17 .. 3 4 5 3 5 6 3 
18 .. 16 9 10 14 11 10 10 
19 .. 7 14 8 8 11 14 14 
20 .. 10 21 20 9 12 16 9 
21.. 5 10 11 6 5 6 5 
22 .. 19 15 35 8 20 27 9 
23 .. 17 25 34 17 30 25 23 
24 .. 7 10 13 8 10 13 6 
25 .. 6 8 7 3 6 6 6 
26 .. 7 12 13 3 
* 27 .. 6 9 6 5 8 8 7 
28 .. 5 6 5 3 5 7 4 
Total 240 342 340 188 263 313 206 
* Injured 
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TABLE XIII 
GSR RAW SCORES OF DUNBAR HIGH SCHOOL SQUAD 
Roosevelt Kiser 
Game III Game IV 
Normal Prepractice Pregame Postgame Prepractice Pregame Postgame 
1 .. 4 6 6 5 7 8 8 
2 •. 10 15 21 23 15 12 13 
3 ... 8 25 29 34 15 14 18 
4 .. 5 10 16 18 7 8 9 
5 .. 8 8 11 14 8 10 10 
6 .. 21 18 24 24 15 16 20 
7 .. 12 15 18 24 14 17 14 
8 •. 4 6 6 8 6 9 6 
9 .. 11 15 21 30 16 20 21 
10 .. 7 8 30 30 8 12 10 
11.. 8 12 30 45 18 21 22 
12 .. 8 14 30 18 16 12 10 
13 .. 8 10 12 8 8 6 7 
14 .. 7 16 20 24 13 18 19 
15 .. 5 6 12 6 8 8 6 
16 .. 6 12 5 14 7 8 10 
17 .. 3 7 8 6 6 4 6 
18 .. 16 12 21 30 7 11 12 
19 •. 7 11 23 20 8 9 10 
20 .. 10 17 18 23 13 5 20 
21.. 5 6 9 18 8 5 8 
22 .. 19 16 17 32 19 19 20 
23 .. 17 24 36 38 29 12 30 
24 .. 7 14 16 15 13 20 15 
25 .. 6 5 12 10 6 7 6 
26 .. 7 
* * 27 .. 6 8 10 10 7 8 9 
28 •. 5 7 7 10 6 7 8 
Total 240 223 468 537 303 306 347 
* Injured 
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TABLE XIV 
GSR RAW SCORES OF DUNBAR HIGH SCHOOL SQUAD 
Stivers Lexington 
Game v Game VI 
Normal Prepractice Pregame Postgame Prepractice Pregame Postgame 
1 .. 4 6 6 4 7 6 11 
2 .. 10 12 8 7 13 10 20 
3 .. 8 14 11 18 14 15 25 
4 .. 5 11 12 9 8 6 9 
5 .. 8 12 9 12 7 7 11 
6 .. 21 16 19 21 15 17 18 
7 .. 12 19 13 9 14 13 28 
8 .. 4 5 5 5 4 5 11 
9 .. 11 23 15 16 15 16 30 
10 .. 7 13 12 7 7 10 10 
11 .. 8 20 17 15 19 15 25 
12 .. 8 17 11 10 10 12 13 
13 .. 8 5 7 9 7 6 7 
14 .. 7 15 17 13 10 8 16 
15 .. 5 6 10 7 5 6 7 
16 .. 6 *' * 
17 .. 3 * 4 3 4 
18 .. 16 7 8 8 9 7 7 
19 .. 7 10 10 5 6 8 9 
20 .. 10 11 17 6 9 12 14 
21 .. 5 7 4 8 5 4 4 
22 .. 19 21 22 6 14 28 38 
23 .. 17 29 35 24 25 27 10 
24 .. · 7 10 9 8 9 10 16 
25 .. 6 6 5 5 5 5 7 
26 .. 7 19 13 23 4 4 10 
27 .. 6 10 9 8 10 16 24 
28 .. 5 6 10 6 6 11 7 
Total 240 330 314 269 261 287 391 
* Injured 
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TABLE XV 
GSR RAW SCORES OF DUNBAR HIGH SCHOOL SQUAD 
Middletown 
Game VII 
Normal Prepractice Pregame Postgame 
1.. 4 6 3 4 
2 .• 10 9 10 6 
3 .. 8 7 8 15 
4 .. 5 7 8 15 
5 .. 8 5 6 5 
6 •• 21 14 23 23 
7 .. 12 8 12 9 
8 •• 4 6 8 5 
9 •• 11 13 21 25 
10 .. 7 4 8 5 
11.. 8 6 12 17 
12 .. 8 7 12 10 
13 .. 8 6 6 10 
14 .. 7 7 6 9 
15 .. 5 4 6 4 
16 .. 6 3 3 3 
17 .. 3 3 4 5 
18 .. 16 6 10 7 
19 .. 7 6 5 10 
20 .. 10 9 11 13 
21 .. 5 4 5 4 
22 .. 17 7 14 3 
23 .. 17 25 33 17 
24.: 7 8 11 15 
25 .. 6 4 7 9 
26 .. 7 10 17 8 
27 .. 6 6 10 7 
28 .. 5 5 6 7 
Total 240 208 285 270 
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TERMINAL POSTS 
MICRCAMPMETER 
POINTER 
DESCRIPTION OF PARTS OF MOTIVATION METER 
TOGGL E SWI TCH 
POTENTIOHET£R 
1. Push Button Switch: completes the circuit through the individual being 
measured. 
2. Push Button Switch: which completes circuit while potentiometer is 
used to adjust meter to full scale deflection or current flow. 
Terminal post through which the unknown emotional status is connected 
into the circuit. 
Microampmeter: one microamp equals one-millionth of one ampere. 
Pointer: indicates amount of current. 
Potentiometer : varies resistance in circuit which in turn regulates 
amount of current flowing through the meter. 
Toggle Switch: turns battery off or on. 
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